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This application is related to copending applications Serial No. 10/270,724, filed 
October 16, 2002 (.which claims the benefit of Serial No. 60/329,314, filed October 16, 
2001), the entire disclosures of which are hereby incorporated. 



FIELD OF THE INVENTION 



• Thepresent invention relates generally to the field of phosphodiesterase 4 (PDE4) 
enzyme inhibition. More specifically, this invention relates to selective PDE4 inhibition 
by novel compounds, e.g., aryl and heteroaryl substituted pyrazole compounds, methods 
15 of preparing such' compounds, compositions containing such" compounds, and methods of 
use thereof. 

BACKGROUND OF THE INVENTION 

20 The cyclic nucleotide specific phosphodiesterases (PDEs) represent a family of 

enzymes that catalyze the hydrolysis of various cyclic nucleoside monophosphates 
(including cAMP and cGMP). These cyclic nucleotides act as second messengers within 
cells, and as messengers, carry impulses from ceil surface receptors having bound various 
hormones and neurotransmitters. PDEs act to regulate the level of cyclic nucleotides within 

25 cells and maintain cyclic nucleotide homeostasis by degrading such cyclic mononucleotides 
resulting in termination of their messenger role. 

' PDE enzymes can be grouped into eleven families according to their specificity- 
toward hydrolysis of cAMP or cGMP, their sensitivity to regulation by calcium, 
30 calmodulin or cGMP, and their selective inhibition by various compounds. For example, 
PDE1 is stimulated by Ca 2+ /calmodulin. PDE2 is cGMP-dependent, and is found in the 
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heart and adrenals. PDE3 is cGMP -inhibited, and inhibition of this enzyme creates 
positive inotropic activity. PDE4 is cAMP specific, and its inhibition causes airway 
relaxation, anti-inflammatory and antidepressant activity. PDE5 appears to be important 
in regulating cGMP content in vascular . smooth muscle, and therefore PDE5 inhibitors 
5 may have cardiovascular activity. Since the PDEs possess distinct biochemical properties, 
it is likely that they are subject to a variety of different forms of regulation. 

PDE4 is distinguished by various kinetic properties including low Michaelis 
constant for cAMP and sensitivity to certain drugs. The PDE4 enzyme family consists of 
10 four genes, which produce 4 iso forms of the PDE4 enzyme designated PDE4A, PDE4B, 
PDE4C, and PDE4D [Wang et al, Expression, Purification, and Characterization of Human 
cAMP-Specific Phosphodiesterase (PDE4) Subtypes A, B, C, and D, Biochem. Biophys. 
Res. Comm., 234, 320-324 (1997)]. In addition, various splice variants of each PDE4 
isoform have been identified. 

15 

PDE4 isoenzymes are localized in the cytosol of cells and are unassociated with any 
known membranous structures. PDE4 isoenzymes specifically inactivate cAMP . by 
catalyzing its hydrolysis to adenosine 5 '-monophosphate (AMP). Regulation of cAMP 
activity is important in many biological processes, including inflammation and memory. 
20 Inhibitors of PDE4 isoenzymes such as rolipram, piclamilast, CDP-840 and ariflo are 
powerful anti-inflammatory agents and therefore may be useful in treating diseases where 
inflammation is problematic such as asthma or arthritis. Further, rolipram improves the 
cognitive performance of rats and mice in learning paradigms. 
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rolipram piclamilast 

In addition to such compounds as rolipram, xanthine derivatives such as 
pentoxifylline, denbufylline, and theophylline inhibit PDE4 and have received attention 
of late for their cognition enhancing effects. cAMP and cGMP are second messengers 
that mediate cellular responses to many different hormones and neurotransmitters. Thus; 
therapeutically significant effects may result from PDE inhibition and the resulting 
increase in intracellular cAMP or cGMP in key cells, such as those located in the nervous 
system and elsewhere in the body. 



Rolipram, previously in development as an antidepressant, selectively inhibits the 
PDE4 enzyme and has become a standard agent in the classification of PDE enzyme 
subtypes. Early work in the PDE4 field focused on depression and inflammation, and has 
subsequently been extended to include indications such as dementia, [see "The PDE TV 

15 Family Of Calcium-Phosphodiesterases Enzymes," John A. Lowe, III, et al., Drugs of the 
Future 1992, 1 7(9):799-S07 for a general review]. Further clinical developments of 
rolipram and other first-generation PDE4 inhibitors were terminated due to the side effect 
profile of these compounds. The primary side effect in primates is emesis, while the 
primary side -effects in rodents are testicular degranulation, weakening of vascular smooth 

20 muscle, psychotropic effects, increased gastric acid secretion, and stomach erosion. In 
humans, the primary side effect is nausea and emesis: Thus, there is a continuing- need to 
develop selective PDE4 inhibitors with improved side effect profiles (e.g., are relatively 
non-emetic) while retaining therapeutic utility. 

25 SUMMARY OF THE INVENTION 

The present invention relates to novel compounds that inhibit, preferably, 
selectively, PDE4 enzymes, and especially have improved side effect profiles, e.g., are 
relatively non-emetic (e.g., as compared to the previously discussed prior art 
30 compounds). In particular, the present invention relates to aryl and heteroaryl substituted' 
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pyrazole compounds. The compounds of this invention at the same time facilitate entry 
into cells, especially cells of the' nervous system. 

Still further, the present invention provides methods for synthesizing compounds 
with such activity and selectivity, as well as methods of and corresponding 
pharmaceutical compositions for treating a patient, e.g., mammals, including humans, in 
need of PDE inhibition. Treatment is preferably for a disease state that involves elevated 
intracellular PDE4 levels or decreased cAMP levels, e.g., involving neurological 
syndromes, especially those states associated with depression and/or memory 
impairment, most especially major depression and/or long term memory impairment. In 
particular, such depression and/or memory impairment is due at least in- part to 
catabolism of intracellular cAMP levels by PDE4 enzymes or where such an impaired 
condition can be improved by increasing cAMP levels, hi a preferred aspect, the 
compounds of the inventions improve such diseases by inhibiting PDE4 enzymes at doses 
that do not induce emesis or other side effects. 



DETAILED DESCRIPTION OF THE INVENTION 



20 



25 



The present invention relates to selective PDE4 inhibition, by novel compounds, 
e.g., aryl and heteroaryl substituted pyrazole compounds, methods of preparing such 
compounds, compositions containing such compounds, and methods' of use thereof. 

The present invention includes compounds selected from Formulas I, E, HI, IV, 
V, VI, VTI or VIII: 
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wherein 



X 



is CH or N; 



1.5 



is a single bond; Ci-C 6 straight chain or branched alkylene, wherein a CH 2 
group is optionally replaced by O, NH, MR 1 , or S, which is unsubstituted 
or substituted one or more times by oxo, halogen (preferably F), hydroxy, 
cyano or combinations thereof; (CH 2 ) n CONH; (CH 2 ) n CON(C,. 6 -alkyl); 
(CH 2 ) n NHCO; (CH 2 ) n CONHS0 2; (CH 2 ) n S0 2 NH; (CH 2 ) n S0 2; or 
(CH 2 ) n C0 2 (e.g., a bond, CH 2 COKH, S0 2 , CH 2 C0 2 , CH 2 CO) 



20 



n 



is 0 to 3; 
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R ! is alkyl having 1 to 4 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen (e.g., CH 3 , CHFa); 

5 ' R 2 is H, 

alkyl having 1 to 8 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo or combinations thereof wherein optionally 
one or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or - 
10 C=C- groups (e.g., CH 3 , CF£F 2 ), 

cycloalkyl having 3 to S carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon 
atoms or combinations thereof (e.g., cyclopentyl), 

a heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydromranyl), which is 
unsubstimted or substituted one or more times by halogen, aryl, alkyl, 
alkoxy, cyano, halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, 
alkylamino, dialkylamino, or combinations thereof (e.g., 
tetrahydrofuranyl), 

aryl havins 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitro, 
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, _ 
alkylthio, alkylsulphinyl, • alkylsulphonyl, phenoxy, acylamido (e.g., 
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 
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arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or 
substituted, preferably in the aryl portion, one or more times by halogen, 
CF 3 OCF 3 , alkyl, hydroxy, alkoxy.. nitro, methylenedioxy, ethylenedioxy, 
amino, alkylamino, diaUcylamino, hydroxy alkyl, hydroxy alkoxy, carboxy, 
5 cyano, acyl, alkoxycarbonyL alkylthio, alkylsulphinyl, alkylsulphonyl, 

phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or 
combinations thereof (e.g., benzyl, difiuorobenzyl), 

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms, 
10 (e.g., cyclohexenyl, cyclohexadienyl, indanyl, and tetrahydronaphthenyl), 

which is unsubstituted or substituted one or more times by halogen, alkyl, 
alkoxy, nitro, cyano, oxo, or combinations thereof, 

arylalkenyl having S to 16 carbon atoms, wherein the alkenyl portion has 
15 U p to 5. carbon atoms, which is unsubstituted or substituted, preferably in 

the aryl portion, one or more times by halogen, alkyl, hydroxy, alkoxy, 
nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
20 acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times in 
25 the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 

halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino, 
dialkylamino, carboxy or combinations thereof and/or substituted in the_ 
alkyl portion by halogen, oxo, cyano, or combinations thereof, or 
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cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentyleihyl and 
cyclopropylmethyl), which is unsubstituted or substituted one or more . 
times by halogen, oxo, alkyl or combinations thereof; 

5 R 3 isH : 

alkyl having 1 to 8 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - . 
10 CH=CH- or -OC- groups (e.g., C 2 H 5 , CH(CH : ,)i, n-propyl, n-butyl, t.- 

butyl), 

cycloallcyl having 3 to 8 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen,' oxo, alkyl, or combinations 
1 5 thereof (e.g., cyclopentyl, cyclohexyl), 

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, alkyl, hydroxy, alkoxy, halogenated alkyl, 
halogenated alkoxy (e.g., OCF 3 ), nitro, methylenedioxy, e.thylenedioxy, 

20 amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, 

cyano, acyl, alkoxycarbonyl, aUcylthio, alkylsulphinyl, alkylsulphonyl, 
arylsulpliinyl, arylsulphonyl, phenyl, halogenated phenyl, phenoxy, 
acyloxy (e.g., acetoxy), acylamido (e.g.,; acetamido), imidazolyl, pyridinyl, 
morpholinyl, piperadinyl, piperazinyl, tetrazolyl, alkylsulphonimide (e.g., 

25 CH 3 S0 2 -NHCO-), arylsulphonimide (e.g., C 6 H 5 S02-NHCO-) or 

combinations thereof (e.g., phenyl, bromophenyl, cyanophenyl, 
nitrophenyl, fluorophenyl,' difluorophenyl, trifluoromethoxyphenyl, _ 
methyiphenyl, dimethylphenyl, methoxyphenyl), 

30 heterocyclic group, which is saturated, partially saturated or fully 

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 

8 
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N, 0 or S atom, which is unsubstituted or substituted one or more times by 
halogen, alkyl, hydroxy, alkoxy, halogenated alkyl (e.g., trifluoromethyl), 
halogenated alkoxy, nitro, methylenedioxy, ethylenedioxy, ammo, 
alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, 
acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
arylsulphinyl, arylsulphonyl, phenyl, halogenated phenyl, phenoxy, 
acyloxy, tetrazolyl, alkylsulphonimide, arylsulphonimide, aryl, oxo, 
acylamido (e.g., acetarmdo), or combinations thereof (e.g., pyridyl, 
methylpyridyl, benzothiaolyl), 

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted . or 
substituted, preferably in the aryl portion, one or more times by halogen, 
alkyl, hydroxy, alkoxy, halogenated alkyl (e.g.CF 3) , halogenated alkoxy 
(e.g. OCF 3 ), nitro, methylenedioxy, ethylenedioxy, ammo, alkylamino, 
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, 
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, arylsulphinyl, 
arylsulphonyl, phenyl, halogenated phenyl, phenoxy, acyloxy (e.g., 
acetoxy), acylamido (e.g., acetamido), tetrazolyl, alkylsulphonimide, 
arylsulphonimide, or combinations thereof and/or substituted in the alkyl 
portion by halogen, oxo, cyano, or combinations thereof (e.g., benzyl, 
methylbenzyl, t.-butylbenzyl, methoxybenzyl, ' dimethoxybenzyl, 
fiuorobenzyl, difluorobenzyl, " trifluoromethylbenzyl, 

trifluoromethoxybenzyl, chlorobenzyl, ammobenzyl, nitrobenzyl, 
methoxycarbonylbenzyl, methylsulfonylbenzyl, phenethyl, phenpropyl), 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
' unsaturated, having 5 to 10 ring atoms m which at least 1 ring atom is an_ 
N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy, halogenated 
alkyl' (e.g., trifluoromethyl), halogenated alkoxy, nitro, methylenedioxy, 
ethylenedioxy, ammo, alkylamino, dialkylamino, hydroxyalkyl, 
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hydroxyallcoxy, . carboxy, cyano, acyl, alkoxycarbonyl, alkylthio, 
alkyisulphinyl, alkylsulphonyl, arylsulphinyl, arylsulphonyl, phenyl, 
halogenated phenyl phenoxy, acyloxy, tetrazolyl, alkylsulphonimide, 
arylsulphonimide/aryl, oxo, or combinations thereof and/or substituted in 
the alkyl portion by halogen, oxo, cyano, or combinations thereof (e.g., 
pyridylmethyl), 

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and 
cyclopropylmethyl), which is unsubstituted or substituted one or more 
times by halogen, oxo, alkyl or combinations thereof, or 

alkoxyalkyl having 3 to S carbon atoms; 

R 4 . is alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted 
one or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups (e.g., CH 3 ); 



R 5 is H, 

20 



alkyl having 1 to 6 carbon atoms, which is .unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups (e.g., CH 3 , C2H5); 



25 

R 6 is H, 



alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups, 
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.cycloalkyl having 3 to 8 carbon atoms, winch as unsubstituted or 
substituted one or more times by halogen, oxo, alkyl,. or combmations 
thereof (e.g., cyclopentyl), 

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and 
cyclopropylmethyl), which, is ^substituted or substituted one or more 
• times by-halogen, oxo, alkyl or combinations thereof, 

' aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, 'CP, OCP3, alkyl, hydroxy, alkoxy, mtro, 
methylenedioxy, ethylenedioxy, ammo, alkylammo, dialkylamrno, 
hydroxyaUcyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
acetaimdo), and acyloxy (e.g., acetoxy), or combinations thereof, 

arylalkyl having 7 to 16 carbon atoms, whach is substituted or 
substituted, preferably in the aryl portion, one or more times by halogen, 
CF- OCF3 alkyl, hydroxy, alkoxy, mtro, methylenedioxy, ethylenedaoxy, 
ammo, alkylammo, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, 
cyano acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
phenoxy, acylamado (e.g., acetamido), and acyloxy (e.g., acetoxy), or 
combinations thereof, 

a heterocyclic group, whrch as saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom as an 
N O or S atom (e.g., 3-thaenyl, 2-thaenyl, 3-tetrahydrofuranyl), which as. 
unsubstituted or substituted one or more tames by halogen, aryl, alkyl, 
alkoxy, alkoxycarbonyl, cyano, halogenated alkyl (e.g., tnfluoromethyl), 
natro, oxo, ammo, alkylammo, dialkylamino, or combinations thereof, or 
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a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 nng atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion, by halogen,' aryl, alkyl, alkoxy, cyano, 
halogenated allcyl (e.g.,. trifluoromethyl), nitro, oxo, amino, alkylamino, 
- dialkylamino, carboxy or combinations thereof and/or substituted in the 
allcyl portion by halogen, oxo, cyano, or combinations thereof; 

R 7 is H, halogen, or alkyl having 1 to 6 carbon atoms wherein optionally one 
' or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or 
-OC- groups and wherein the' alkyl is unsubstituted or substituted one or 
more times by halogen; 

R s . is H, halogen, alkyl having 1 to 6 carbon atoms wherein optionally one or 
15 more -CH2CH2- groups are replaced in each case by -CH=CH- or -OC- 

groups and wherein the alkyl is unsubstituted or substituted one or more 
times by halogen or hydroxyl (e.g., CH 3 , C 2 H 5 , CF 3 , hydroxymethyl, 2-(2- 
hydroxy)propyl, hydroxymethyl), carboxy, alkoxycarbonyl having 2 to 6 
carbon atoms (e.g., ethoxycarbonyl), -CO-alkyl having 2 to 6 carbon 
20 atoms (e.g., CH 3 CO), or phenyl: and 

R 9 is halogen (e.g., F); 

and pharmaceutical^ acceptable salts thereof. 



25 



In accordance with the method aspect of the invention, there is provided a method 
of treating a patient (e.g., a mammal such as a human) suffering from a disease state (e.g., 
memory impairment) involving decreased cAMP levels and/or increased intracellular 
PDE4 levels, comprising administering to the patient a compound selected from 
30 Formulas I, E, HI, IV, V, VI, VII or VIII: • 
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wherein 



X is CH or N; 



is a single bond; CrQs straight chain or branched alkylene,. wherein a CH, 
group is optionally replaced by O, NH, NR. 1 , or S, which is unsubstituted 



or 



substituted one or more times by oxo, halogen (preferably F) } hydroxy, 



13 



WO 2004/094411 



PCT7TJS2004/011S99 



30 



cyano or combinations thereof; (CH 2 ) n COKH; (CH 2 ) n CON(C, 6 -alkyl); 
(CH 2 ) n NHCO; (CH 2 ) n CONHS0 2; (CH 2 ) n S0 2 NH; (CH 2 ) n S0 2; .or 
(CH 2 ) n C0 2 (e.g., a bond, OfeCONH. SO* CH 2 C0 2 , CH 2 CO) 



n is 0 to 3; 



is alkyl having 1 to 4 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen (e.g., CH 3 , CHF 2 ); 



io R 2 isH ' 

afcyl having 1 to 8 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo or combrnations thereof wherein opttonaliy 
one or more -CH 2 CHr- groups are replaced in each case by -CH-CH- or 
,j C«C- groups (e.g., CHj, CHFj), 

cvcloaUcyl having 3- to 8 carbon atoms, which is unsubstituted or 
substituted one or more times by haiogen, oxo, aikyl having 1 to 4 carbon 
atoms or combinations thereof (e.g., cyclopentyl), 

20 ' , heterocyclic group, which is saturated, partially saturated or My 

unsaturated, having 5 to 10 ring atoms in which a. leas. 1 ring atom ts an 
N O or S atom (e.g., 3-thi=nyl, 2-thienyl, 3-tetrahydrofttranyl), whrch ts 
unsubstituted or substituted one or more times -by halogen, aryl, alkyl, 
05 alkoxy, cyano, halogena.ed aflcyl (e.g., tnfluoromethyl), nitre, oxo, ammo, 

alkylammo, dialkylarmno. or' combinations thereof (e.g., 
tetrahydrofuranyl), 

' aryl havme 6 to 14 carbon atoms, winch is unsubstituted or substituted one 
or more tunes by halogen, CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, muo, 
m ethvlenemoxy, ethylenedxoxy, amino, alkylammo, .dialkylammo, 
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hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, ' acylamido (e.g., 
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

ar-ylalkyl having 7 to 16 carbon atoms, which is unsubstituted or 
substituted, preferably in the aryl portion, one or more times by halogen,- 
CF 3> OCF 3 , alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, 
amino, alkylamino, dialkylammo, hydroxyalkyl, hydroxyalkoxy,' carboxy, 
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
phenoxy,. acylamido ' (e.g., acetamido), and acyloxy (e.g., acetoxy), or 
combinations thereof (e.g., benzyl, difluorobenzyl), 

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms, 
(e.g., cyclohexenyl, cyclohexadienyl, indanyl, and tetrahydronaphthenyl), 
which is unsubstituted or substituted one or more times by halogen, alkyl, 
alkoxy, nitro, cyano, oxo, or combinations thereof, 

arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has 
up to 5 carbon atoms, which is unsubstituted or substituted, preferably in 
the aryl portion, one or more times by halogen, alkyl, hydroxy, alkoxy, 
nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, ■ dialkylamino, 
hydroxyalkyl, hydroxyaUcoxy, carboxy,. cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an_ 
N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, aryl, alkyl, alkoxy,. cyano, ■ 
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino, 
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dialkylamino, carboxy or combinations thereof and/or substituted in. the 
alkyl portion by halogen, oxo, cyano, or combinations thereof, or 

cycloaDcylalkyl having 4. to 16 carbon atoms (e.g., cyclopentylethyl and 
cyclopropylmethyl), which is unsubstituted or substituted one or more 
times by halogen, oxo, alkyl or combinations thereof; . 



R J isH, 

alkyl having 1 to 8 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups (e.g., C 2 H 5 , CH(CH 3 ) 2 , n-propyl, n-butyl, t- 
.. • butyl), 

cycloalkyl having 3 to S carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl, or combinations 
thereof (e.g., cyclopentyl, cyclohexyl), 

2 0 ■ aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 

or more times by halogen, alkyl, hydroxy, alkoxy, halogenated alkyl, 
halogenated- alkoxy (e.g., OCF 3 ), nitro, methylenedidxy, ethylenedioxy, 
amino,' alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, 
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, aikylsulphonyl, 

25 arylsulphinyl, arylsulphonyl, phenyl, halogenated phenyl, phenoxy, 

acyloxy (e.g., acetoxy), acylamido (e.g.,'acetamido), imidazolyl, pyridinyl, 
morpholinyl, piperadinyl, piperazinyl, tetrazolyl, alkylsulphonimide (e.g.,, 
CH 2 S0 2 -NHCO-), arylsulphonirnide (e.g., CoH 5 S0 2 -NHCO-) or 
combinations thereof (e.g., phenyl, bromophenyl, cyanophenyl, 

30 nitrophenyl fluorophenyl, difluorophenyl, tnfluoromethoxyphenyl, 

methylphenyl'dimetliylphenyl, methoxyphenyl), 
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heterocyclic group, ' which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 .ring atom is an 
N, O or S atom, which is- unsubstituted or substituted one or more times by 
halogen, alkyl, hydroxy, alkoxy, halogenated allcyl (e.g., tnfluoromethyl), 
halogenated alkoxy, nitnv methylenedioxy, ethylenedioxy, ammo, 

alkybmino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, 
' acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 

arylsulphmyl, arylsulphonyl, phenyl, halogenated phenyl, phenoxy, 

acyloxy,- tetrazolyl, alkylsulphonimide, arylsulphonimide, aryl, oxo, 
"acylamido (e.g., acetamido), or combinations thereof (e.g., pyridyl, 

methylpyridyl, benzothiaolyl), 

..arylalkyl having T to 16 carbon atoms, which is. unsubstituted or 
substituted, preferably in the aryl portion, one or more times by halogen, 

' alkyl, hydroxy, alkoxy, halogenated alkyl (e.g.CF 3) , halogenated alkoxy 
(e.g. OCF 3 ), nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, 
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, 
alkoxycarbonyl, alkylthio, ' alkylsulphinyl, alkylsulphonyl, arylsulphmyl, 
arylsulphonyl, phenyl, halogenated phenyl, phenoxy, acyloxy (e.g., 
acetoxy), acylamido (e.g., acetamido), tetrazolyl, alkylsulphonimide, 
arylsulphonimide, or combinations thereof and/or substituted in the alkyl 
portion by halogen, oxo, cyano, or combinations thereof (e.g., benzyl, 
methylbenzyl, t,butylbenzyl, methoxybenzyl, dimethoxybenzyl, 
fluorobenzyl, difluorobenzyl, trifluoromethylbenzyl, 

tnfluoromethoxybenzyl, chlorobenzyl, aminobenzyl, mtrobenzyl, 
methoxycarbonylbenzyl, methylsulfonylbenzyl, phenethyl, phenpropyl), . 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 nng atoms in which at least 1 nng atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times in. 
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the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy, halogenated 
alkyl (e.g., trifluoromethyl), halogenated alkoxy, nitro, methylenedioxy, 
ethylenedioxy, ammo, alkylamino, dialkylammo, hydroxyalkyl, 
hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio, 
alkylsulphinyl, alkylsulphonyl, arylsulphinyl, arylsulphonyl, phenyl, 
halogenated phenyl, phenoxy, acyloxy, tetrazolyl, alkylsulphonimide, 
arylsulphomrmde, aryl, oxo, or combinations thereof and/or substituted in 
the alkyl portion by halogen, oxo, cyano, or combinations thereof (e.g., 
pyridylmethyl), 

cycloaikylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and- 
cyclopropylmethyl), which is unsubstituted or substituted one or more 
times by halogen, oxo, alkyl or combinations thereof, or 

15 alkoxyalkyl having 3 to S carbon atoms; 

R 4 is alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted 
one or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case -by - 
20 CH=CH- or -C=C- groups (e.g., CH 3 ); 



10 



7^ 



R 5 is H, 



alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one 
or. more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -C=C- groups (e.g., CH 3 , C 2 H 5 ); 



R 6 is H, 
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alkyl having 1 to 6 carbon atoms, which is- unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -CsC- groups, 

• cvcloalkvl having 3 to 8 carbon atoms, which is unsubstituted or 
substituted one or more times' by halogen, oxo, alkyl, or combinations 
thereof (e.g., cyclopentyl), . . 

" cycloalkylalkvl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and 
cyclopropylmethyl), which is unsubstituted or substituted one or more 
times by halogen, oxo, alkyl or combinations thereof, 

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitro, 

• methvlenedioxy, ethyl enedioxy, ammo, alkylammo, dialkylamino, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphmyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

arylalkyl having .7 to, 16 carbon atoms, which is unsubstituted or 
substituted, preferably in the aryl portion, one or more times by halogen, 
CF„ OCF 3 , alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, 
ammo, alkylammo, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, 
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphmyl, alkylsulphonyl, 
phenoxy, acylamido .(e.g., acetamido), and acyloxy (e.g., acetoxy), or 
combinations thereof, 

a heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
■N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is 
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unsubstituted or substituted one or more times by halogen, aryl, alkyl, 
alkoxy, alkoxycarbonyl, cyano, halogenated alkyl (e.g., trifluoromethyl), 
nitro, oxo.. ammo, alkylammo, dialkylamino, or combinations thereof, or 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 nng atoms in which at least 1 nng atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, aryl, ' alkyl, alkoxy, cyano, 
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylammo, 
dialkylamino, carboxy or combinations thereof and/or substituted in the 
alkyl portion by halogen,oxo, cyano, or combinations thereof; 

7 is H, halogen, or alkyl having 1 to 6 carbon atoms wherein optionally one 
■ or more -CH 2 CH r groups are replaced in each case by -CH=CH- or 
-OC-* groups and wherein the alkyl is unsubstituted or substituted one or 
more times by halogen; 

R s is H, halogen, alkyl having 1 to 6 carbon atoms wherein optionally one or 
more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or -C=C- 
groups and wherein the alkyl is unsubstituted or substituted one or more 
times by halogen or hydroxy! (e.g., CH 3 , C 2 H 5 , CF 3 , hydroxymethyl, 2-(2- 
hydroxy)propyl, hydroxymethyl), carboxy, alkoxycarbonyl having 2 to 6 
carbon atoms , (e.g., ethcxycarbonyl), -CO- alkyl' having 2 to 6 carbon 
atoms (e.g., CH 3 CO), or phenyl; and 

R 9 is halogen (e.g., F); 
and pharmaceutical^ acceptable. salts thereof. 

30 According to a further compound aspect, the present invention memoes 

compounds selected from Formulas L II, HI, VI, V, or VI: 
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n 



in 





R J — (L) 



rv 



v 



VI 



10 



wherein 



15 



is CH or N; 



Y is CH or N; 



is a sineie bond; CrC straight chain or branched alkylene, wherein a CH 2 
group is optionally replaced by O. NH, NR l , or S, which is imsubstxtuted 
or substituted one or more tunes by oxo, halogen (preferably F), hydroxy, 
cyano or combinations thereof; (CH 2 )„CONH; (CH 2 ) nN HCO; 
(CH^CONHSO* (CH 2 ) n SO,NH; (CHtf.SC)* or (CH 2 )„CO_; 



20 



R 1 



isO to 3; 

is alkyl having 1 to 4 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen; 



R 2 isH, 
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Jkyl having 2 to S carbon atoms wherein optionally one or more 
CH-.CH 2 - groups are replaced in each case by -CH=CH- or -C=C- 



groups, 



alkyl having 1 to 8 carbon atoms, which is substituted one or more times 
by halogen, oxo or combinations thereof wherein optionally one or more 
-CH2CH2- groups are replaced in each case by -CH=CH- or -OC- 
groups, . 

cycloalkyl having -3 to 8 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon 
atoms ot combinations thereof, 

' a heterocyclic group, which- is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 nng atom is an 
N, O or S atom (e.g., 3-tmenyl, 2-thienyl, 3-tetrahydrofuranyl), which is 
unsubstituted or substituted one or more times by halogen, aryl, alkyl, 
alkoxy, cyano, halo genated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, 
alkylamino, dialkylamino, or combinations thereof, 

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitro, 
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

arylaUcyl having 7 to 16 carbon atoms, which is unsubstituted or 
substituted, preferably in the aryl portion, one or more times by halogen, 
CF 3 , OCF3, alkyl hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, 
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amino alkylamino, dialkylarnino, hydroxyalkyl, hvdroxyalkoxy, carboxy, 
cyano acyl, allcoxycarbonyl, aDcylthio, alkylsulphinyl, aUcylsulphonyl, . 
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., aoetoxy), ox 
combinations thereof, 

a p^ally unsaturated carbocydic group havrng 5 to 14 carbon atoms, 
(e „ cyclohexenyl, cyclohexadrenyl, indanyl, and tetrahydronaphthenyl), 
which is unsubstituted or substituted one or more times by halogen, alkyl, 
alkoxy, nitro, cyano, bxo, or combinations thereof, 

ajylalkenyl having S to 16 carbon atoms, wherein the alkenyl portion has 
U p ,o 5 carbon atoms, which is unsubstituted or substituted, preferably tn 
the aryl portron, one or more trmes by haiogen, alkyl, hydroxy, alkoxy, 
. nrtro, methylenedroxy, ethylenedioxy, amino, alky.amino, dialkylammo, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkyltmo, alkyisulphinyi, alkylsulphonyl, phenoxy, acylamrdo (e.g., 
acetamido), and acyloxy (e.g., aoetoxy), or combinations thereof, . 

a heterocyclicalkyl group, which rs saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 rmg atom rs an 
N O or S atom, which rs unsubstituted or substituted one or more tunes m . 
th e heterocychc portion by halogen, aryl, alkyl, alkoxy, cyano, 
halogenated alkyl (e.g., trifhroromethyl). mtro, oxo, ammo, alkylamrno, 
domino, carboxy or combinations mereof and/or substituted m me 
alkyl portron by halogen, oxo, cyano, or combinations thereof, or 

cycloalky.alkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and . 
cyclopropylmethyl), whrch rs unsubstrtuted or subsrrhrted one or more 
times by halogen, oxo, alkyl or combinations thereof; 

R 3 isH, 
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alkyl having 1 to S carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups, 

cycloalkyl having 3 to 3 carbon -atoms, which is unsubstituted or 
substituted -one or more times by halogen, oxo, alkyl, or combinations 
thereof, 



or more 



yl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
times by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, 
ethylenedioxy, ammo, alkylamino, dialkylamino, hydroxyalkyl, 
hydroxyalkoxy, carboxy, cyano, 'acyl, alkoxycarbonyl, alkylthio, 
alkylsulphinyl, alkylsulphonyl, phenoxy, and acyloxy (e.g., acetoxy), or 
combinations thereof, 



heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 nng atom is an 
' N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 
halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino, 
dialkylammo, carboxy or combinations thereof and/or substituted in the 
alkyl portion by halogen, oxo, cyano, or combinations thereof (e.g., 
25 pyridyl, methylpyridyl, azaindolyl), 

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or. 
substituted, preferably in the aryl portion, one or more times by halogen, 
CF 3 ,OCF 3 , alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, 
30 . amino, alkylamino, diallcylammo, hydroxyalkyl, hydroxyalkoxy, carboxy, 

cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
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- / amidol and acyloxy (e.g., acetoxy), or 

' phenoxy, acylamiao (e.g., acetamiao;, aim y . 

combinations thereof, 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 rrng atom rs an 
N O or S atom, winch is unsubstituted or substituted one or more times m 
th e heterocyclic portion by halogen, aryi, amyl, adroxy, cyano, 
hal o»enated alkyl (e.g., tnflnoromethyl), rn.ro, oxo, amino, alkylanuno, 
diafcylamino, carboxy or combrnations thereof and/or substituted „ the 
alkyl portion by halogen, oxo, cyano, or combinations thereot, 

cydoalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and 
cyolopropylmethyl), which is unsubstimted or substituted one or more 
times by halogen, oxo, alkyl or combinations thereof, or 

alkoxyalkyl having 3 to 8 carbon atoms; 

' 1S alky. having 1 to 6 carbon atoms, which is unsubstta.ed or substituted 
one or more times by halogen,, oxo, or combinations thereof where* 

r-u rw, arout>s are replaced in each case by - 
optionally one or more -CH 2 CH 2 - groups arc K 

CH=CH- or -OC- groups; 



R 5 is H, 



aDcyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof where* 
optionally one or more -OfeCHr groups are replaced in each case by - 
CH=CH- or -OC- groups; 



R 6 is H, 
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alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one • 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups, 

cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl; or combinations 
thereof, . . 

cycloalkylallcyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and 
cyclopropyhnethyl), which is unsubstituted or substituted one or more 
times by halogen, oxo, alkyl or combinations thereof, 

.aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitro, 
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulpbinyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or 
substituted, preferably in the aryl portion, one or more times by halogen, 
CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, 
amino, alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, 
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or 
combinations thereof, 

a heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is 
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^substituted or substituted one -or more times by halogen, aryl, alkyl, 
alkoxy, alkoxycarbonyl, cyano, halogenated allcyl (e.g., tnfluoromethyi), 
rutro, "oxo, ammo, alkylamino, dialkylamino, or combinations thereof, or 

a heterocyclic-allcyl group, which is saturated, partially saturated or fully 
unsaturated, havuig 5 to 10 nng atoms in which at least 1 nng atom is an 
N, O or S atom, which is unsubstituied or substituted one or more tomes in 
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 
halogenated allcyl (e.g./tnfluoromethyl), mtro, oxo, amino, alkylarnino, 
dialkylamino, carboxy or combinations thereof and/or substituted in the 
■ .alkyl portion by halogen, oxo, cyano, or combinations thereof;' 

• R 7 is H, halogen, or alkyl having 1 to 6 carbon atoms wherein' optionally one 
.. or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or 
-OC- groups and wherein the alkyl is unsubstituted or substituted one or 
more times by halogen; 

R 8 is H. halogen, or alkyl having 1 to 6 carbon atoms wherein optionally one 
or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or 
-OC- groups and wherein the alkyl is unsubstituted or substituted one or 
more times by halogen; ■ 

and pharmaceutically acceptable salts thereof. 

Accordm, to a further method aspect of the invention, there is provided a method 
of treatme a patient (e.g., a mammal such as a human) suffering firom a disease state (e.g., 
memory impairment) involving decreased cAMP levels and/or increased mtracellular 
PDE4 levels, comprising adrmmstenng to the patient a compound selected rrom 
Formulas I, II, TH, IV, V, or VI: 
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II 



N 




N 



7- 

R 6 




Y 



w V R 



(L) R 



m 




R— (L) 



R— (L) 



IV 




wherein 



X isCHorN; 



10 



15 



isCHorN; 

is a single bond; C.-Q straight chain or branched alkylene, wherein a CH ? 
group is optionally replaced by,0, NH, NR l , or S, which is unsubstituted 
or substituted one or more times by oxo, halogen (preferably F), hydroxy, 
cyano of ' combinations thereof; (CH 2 )„CONH; (CH 2 )„NHCO; 
(CH 2 )„CONHS0 2; (CH 2 )„S0 2 NH; (CH 2 ) n S0 2; or (CH 2 ) n C0 2 ; 



n 



is 0 to 3; 



20 



R 1 is alkyl having 1 to 4 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen; 



R 2 is H, 



2S 



WO 2004/094411 



PCT/DS2004/0 11899 



10 



15 



20 



25 



30 



alkyl having 2 to 8 carbon atoms wherein optionally one or more 
-CH2CH2- groups are replaced in each case by -CH=CH- or -OC- 



groups, 



alkyl having 1 to 8 carbon atoms, which is substituted one or more times 
by halogen," oxo or combinations thereof wherein optionally one or more 
-CH2CH?- groups are replaced in each case by -CH=CH- or -C=C- 
groups, 

cvcloalkyl having 3 to 8 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl having 1 to 4 carbon 
atoms or combinations thereof, 

a heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 nng atoms in which at least 1 ring atom is an- 
N O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is 
unsubstituted or substituted one or more times by halogen, aryl, alkyl, 
alkoxy, cyano, halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, ammo, 
alkylammo, dialkylamino, or combinations thereof, 

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, CF 3 , OCT 3 , alkyl, hydroxy, alkoxy, nitro, 
niethylenedioxy, ethylenedioxy, ammo, alkylamino, . dialkylamino, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkyltlno, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
■ acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

arylallcyl having 7 to 16 carbon atoms, winch is unsubstituted or 
substituted, preferably in the aryl portion, one or more times by halogen 
CF 3 OCFw alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, 
amino, alkylammo, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, 
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cyano, 



>, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or 
combinations thereof, ' 

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms, 
(e.g., cyclohexenyl, cyclohexadienyl, indanyi, and tetrahydronaphthenyl), 
which is unsubstituted or substituted one or more times by halogen, alkyl, 
alkoxy, nitro, cyano, oxo, or combinations thereof, 

arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has 
up to 5. carbon atoms, which is unsubstituted or substituted, preferably in 
the aryl portion, one or more times by halogen, alkyl, hydroxy, alkoxy, 
nitro". methylenedioxy, ethylenedioxy, ammo, alkylammo, dialkylamino, . 
■ hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated., having 5 to 10 nng atoms m which at least 1 ring atom is an 
. N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 
haloeenated .alkyl (e.g., trifluoromethyl),nitro, oxo, amino, alkylammo, 
dialkylamino, carboxy or combinations thereof and/or substituted in the 
alkyl portion by halogen, oxo, cyano, or combinations thereof, or 

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl ' and 
cyclopropylmethyl), which is unsubstituted or substituted one or more, 
times by halogen, oxo, alkyl or combinations thereof; ' 



30 R 3 is H, 
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alkyl having 1 to 8 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH?CH 2 - groups are replaced in each case by - 
CH=CH- or -C=C- groups,. . 

5 

cycloaUkyl having 3 to 8 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl, or combinations 
thereof, 

10 ary i having 6 to 14 carbon atoms, which is unsubstituted or substituted, 

preferably in the aryl . portion, one .or more times by halogen, alkyl, 
hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, 
alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, 
.acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy,. 

15 and acyloxy (e.g., acetoxy), or combinations thereof, 

heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
. N, O or S atom, which is unsubstituted or substituted one or more times in 
20 the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 

halogenated alkyl (e.g., trifluoromethyl), nitro, oxo, amino, alkylamino, 
dialkylamino, carboxy or combinations thereof and/or substituted in the 
alkyl portion by halogen, oxo, cyano, or combinations thereof, 



25 



30 



arylalkyl having. 7 to 16 carbon atoms, which is unsubstituted or 
substituted, preferably in die aryl portion,' one or more times by halogen, 
CF 3 OCF 3 , alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy,; 
amino, aUcylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, 
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or 
combinations thereof, 
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15 



25 



30 



R 



4 



R 6 is H, 



a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms m which at least 1 ring atom is an 
.N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 
halogenated alkyl (e.g., tnfluoromethyl), mtro, oxo, ammo, alkylammo, 
diallcylamino, carboxy or combinations thereof and/or substituted in the 
alkyl portion by halogen, oxo, cyano, or combinations thereof, 

cycloalkylalkyl having 4 to 16. carbon atoms (e.g., cyclopentylethyl and 
..cyclopropylmethyl), which is unsubstituted or substituted one or more 
times by halogen, oxo, alkyl or combinations thereof, or 

alkoxvalkyl having 3 to 3 carbon atoms; 

is alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted 
one or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups; 



20 

R 5 isH, 



alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted 
one or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -CsC- groups; 



alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations . thereof wherein 
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optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups, 

cycloalkyl having 3 to 8 carbon atoms, " which is unsubstituted or 
substituted one or more times by halogen, oxo,. alkyl, or combinations 
thereof, 

cycloalkylalkyl having 4 to 16 carbon atoms (e.g., cyclopentylethyl and 
cyclopropylmethyl), which is unsubstituted or substituted one or more 
times by halogen, oxo, alkyl or combinations thereof, . 

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitro, 
..methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylammo, 
hydroxyalkyl, hydroxyalkoxy, . carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido (e.g., 
acetamido), and acyloxy (e.g., acetoxy), or combinations thereof, 

arylalkyl having 7 to 16 carbon atoms, which is unsubstituted or 
20 substituted, preferably in the aryl portion, one or more times by halogen, 

CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, 
.amino, alkylamino, dialkylammo, hydroxyalkyl, hydroxyalkoxy, carboxy, 
cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
phenoxy, acylamido (e.g., acetamido), and acyloxy (e.g., acetoxy), or 
25 combinations thereof, 

a heterocyclic group, which is saturated, partially saturated or fully, 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N,.0 or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), which is 
30 unsubstituted or substituted one or more times by halogen, aryl, alkyl, 
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alkoxy, alkoxycarbonyl, cyano, halogenated alkyl (e.g., tnfluoromethyl), 
nitro, oxo, amino, alkylamino, dialkylamino, or combinations thereof, or 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by . halogen, aryi, alkyl, alkoxy, cyano, 
halogenated alkyl (e.g., trifluorom ethyl), nitro, oxo, amino, alkylamino,- 
dialkylamino, carboxy or combinations thereof and/or substituted m the 
alkyl portion by halogen, oxo, cyano, or combinations thereof; 



R 7 is H, halogen, or alkyl having 1 to .6 carbon atoms wherein optionally one 
or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or - 
OC- groups and wherein the alkyl is unsubstituted or substituted one or. 
25 • more times by halogen; 

R s • is H, halogen, or alkyl having 1 to 6 carbon atoms wherein optionally one 
or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or - 
OC- groups and wherein the alkyl is unsubstituted or substituted one or 
2Q more times by halogen; 

and pharmaceutically acceptable salts thereof. 

The compounds of the present invention are effective in inhibiting, or modulating 
the activity of PDE4 in animals, e.g., mammals, especially humans. These compounds 
exhibit neurological activity, especially where such activity, affects cognition, including 
long term memory. These compounds will also be effective in treating diseases where, 
decreased cAMP levels are 'involved. This includes, but is not limited to, inflammatory 
diseases. These compounds may also function as antidepressants, or be useful in treating 
30 cognitive and negative symptoms of schizophrenia. 
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Assays for determining .PDE4 inhibiting activity, selectivity of PDE4 inhibiting 
activity, and selectivity of inhibiting PDE4 isoenzymes are known within the art. See, 



e ° 



US 6,136,821, the disclosure of which is incorporated herein by reference. 
5 Halogen herein refers to F, CI, Br, and I. Preferred halogens are F and CI. 

Alkyl means a straight-chain or branched-cham aliphatic hydrocarbon radical. 
Suitable alkvl groups include, but are not limited to, methyl, ethyl, propyl, isopropyl, 
butyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, and 
10 dodecyl. Other examples of suitable alkyl groups include 1-, 2- or 3-methylbutyl, 1,1-, 
1,2- or 2,2-dimethylpropyl/ 1-ethylpropyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 
2,2-, 2,3- or.3,3-dimethylbutyl, 1- or 2-ethylbutyl, ethylmethylpropyl, trimethylpropyl, 
methylhexyl, dimethylpentyl, ethylpentyl, ethylmethylbutyl, dimethylbutyl, and the like. 

15 These alkyl radicals can optionally have one or more -CH 2 CH 2 - groups replaced 

• in each case by -CH=CH- or -C-C- groups. Suitable alkenyl or alkynyl groups are 1- 
propenyl, 2-propenyl, 1-propynyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-butynyl, 1,3- 
butadienyh and 3-meihyl-2-butenyl. 

9 0 In the arylalkyl groups, heterocyclic-alkyl groups, cycle alkyl- alkyl groups and 

alkoxyalkyl groups, "alkyl" refers to a divalent alkylene group having in general up to 

• about 13 carbon atoms. In the case of the arylalkyl group, the "alkyl" portion has 
preferably 2 to 10 carbon atoms. In the heterocyclic-alkyl groups, the "alkyl" portion 
preferably' has 1 to 12 carbon atoms. In the alkoxyalkyl groups, the "alkyl" portion 

25 preferably has 2 to 7 carbon atoms, hi the cycloalkylalkyl groups, the "alkyl" portion 
preferably has i to 13 carbon atoms. 

In .the cases where alkyl is a substituent (e.g., alkyl substituents on aryl and 
heterocyclic groups) or is part of a substituent (e.g., in the aUcylamino, dialkylammo, 
30 ' hydroxyalkyi, hydroxyalkoxy, alkylthio, alkylsulphinyl, and aUcylsulphonyl substituents 



35 



PCT/XJS2004/011899 

WO 2004/094411 

for aryl), the alkyl portion preferably has 1 to 12 carbon atoms, especially 1 to 8 carbon 
atoms, in particular 1 to 4 carbon atoms. 

AUcoxy means alkyl-O- groups.in which the alkyl portion has 1 to S carbon atoms, 
5 and which can be substituted, for example, by halogens. Suitable allcoxy groups include 
methoxy, ethoxy, propoxy, isopropoxy, isobutoxy, sec-butoxy, pentoxy, hexoxy, 
heptoxy, octoxy, and irifuoromethoxy. Preferred alkoxy groups are methoxy and ethoxy. 

Similarly, alkoxycarbonyl means an alkyl-O-CO- group in which the alkyl 
10 portion has 1 to S carbon atoms. 

Alkenyl refers to straight-chain or branched-chain aliphatic radicals containing 2 
to 12 carbon atoms in which one or more -CH 2 -CH 2 - structures is replaced by -CH=CH-. 
Suitable alkenyl groups are ethenyl, l-pro P enyl, 2-methylethenyl, 1-butene, 2-butene, 1- 
1 5 pentenyl, and 2-pentenyl. In the arylalkenyl groups, alkenyl refers to an alkyenylene 
group having preferably 2 to 5 carbon atoms. 

Cycloalkyl means a monocyclic, bicyclic or tricyclic saturated hydrocarbon 
radical having 3 to 3 carbon atoms, preferably 4 to 6 carbon atoms, more preferably 5 
■ 20 carbon atoms. Suitable cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl, and norbomyl. Other suitable cycloalkyl groups 
include/ spiropentyl, bicyclo[2.1.0]pentyl, bicyclo[3.1.0]hexyl 5 spiro[2.4]heptyl, 
spiro[2.5]octyl, bicyclo[5.1.0]octyl, spiro[2.6]nonyl, bicyclo[2.2.0]hexyl, 
spiro[3.3]heptyl, and bicyclo[4.2.0]octyl. 

25 

The cycloalkyl group can be substituted by halogens, oxo and/or alkyl. Halogens 
and/or alkyl groups are preferred substituents. 

Cycloalkylalkyl refers to a cycloalkyl- alkyl-radical in which the cycloalkyl and 
30 alkyl portions are in accordance with the previous descriptions. Suitable- examples 
include cyclopentylethyl and cyclopropylmethyl. 
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Axyi as a group or substituen. per se or as part of a group or substituent, refers to 
an aroma.,' carbocyclic radical contenting 6 to 14 carbon atoms, pteferab.y 6 to 12 
carbon atoms. especiaUy 6 to 10 carbon atoms. Suitable aryl groups include phenyl 
5 naphthyl and biphenyl. Substituted aryl groups include the above-descnbed ary! groups 
whi ch are substituted one or more times by ha.ogen, aDcyl, hydroxy, aUcoxy, nttro, 
methylenedioxy, ethylenedtoxy, ammo, antylammo, diaUtyiamino, hydtoxyahcy 
hydroxyallcoxy, carboxy, cyano, acyl, aDtoxycarbonyl, aUcyltino, alkylsulphmyl, 
alkylsulphonyl, phenoxy, and acyloxy (e.g., acetoxy). 

10 Axylalkyl refers to an aryl-attsyl-radtcal in which the aryi and alky! portions are in 

accordance with the previous descriptions. Suitable examples include 1-phenethyi, 1- 
. phene«hyl,phenpropyl,phenbutyl,phenp=ntyl,andna P hthylenemethyl. 

AaylaBtenvl refers ,0 an aryl-alkenyl-tadica! in which the ary! and alkeny! 
' portions are in accordance with the previous descriptions of ary, and aUcenyl. Smtabie 
examples include 3-aryl-2-propenyl. 

Heterocychc groups refer to saturated, partially samrated and fitily unsaturated 
,0 heterocychc groups having one. or two rings and a torn, number of 5 to 10 ring atoms 
" wherein a, .east one of the nng atoms is an N, O or S atom. Pteferab!y, the heterocychc 
erouo contains 1 to 3, espectally 1 or 2, hetero-ring atoms se.ected from N. Q and S^ 
Liable saturated and partiahy samrated heterocychc groups include, but are no, hunted 
t0 tetrahydrofurany., tetrahydrothteny., pyrrohdinyl, tsoxazohny! and the Uke. Sutta le 
„ heteroary. groups mdude but are not Inmted to fury!, thieny,, pyrro.yl, pytazo.y , 
" unidazo.vi, pyridyl, pvrimidiny., mdolyl, qumohnyf naphthyndinyl, azamdolyl e.g.,7 
azaindolyl), ,,2,3,4,-te.nhydroisoquinoiyi, and the m. Preferred heterocychc and 
heteroaryl groups include terahydrofuranyl, tetrahydropytanyf 2-thienyl, 3-thtenyl, 2, 3- 
or 4-pyndyl, 2-, 3-, a-, 5, 6-, 7- or 8-qninolmyl, 7- azaindolyl, and 1-, 3-, 4-, 5-, 6-, /- or 
30 8-isoquinolinyl. 
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Substitated-heterocyclic groups refer to the heterocyclic groups descnbed above 
which are substituted in one or more places by halogen, aryl, alkyl, alkoxy, cyano, 
halogenated alkyl (e.g., tnfluoromethyl), nitro, oxo, amino, alkylamino, and 
dialkylamino. 

Heterocyclic-^ refers to a heterocychc-alkyl-group wherein the heterocyclic 
and alkyl portions are in accordance with the previous discussions. Suitable examples are. 
pyndylmethyl, thienylmethyl, pyrimidinylmethyl, pyrazinylmethyl, isoquinolinylmethyl, 
pyridylethyl and thienylethyl. 

Partiallv unsaturated carbocychc structures are non-aromatic monocyclic or 
bicvclic structures containing 5 to 14 carbon atoms, preferably 6 to 10 carbon atoms, 
wherein the ring structure(s) contains at -least one C=C bond. Suitable examples are 
cyclopentenykcyclohexenyhtetrahydronaphthenyl and indan-2-yl. 



10 
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Acyl refers to alkanoyl radicals having 1 to 13 carbon atoms in which the alkyl 
portion can be substituted by halogen, hydroxy, carboxy, alkyl, aryl and/or alkoxy; or 
. arovl radicals having 7 to 1 5 carbon' atoms in which the aryl portion can be substituted by 
halogen," alkyl, alkoxy, nitro, carboxy and/or hydroxy. Suitable acyl groups include, 
20 ' formyl, acetyl, propionyL butanoyl and benzoyl. 

Substituted radicals preferably have 1 to 3 substituents, especially 1 or 2 
substituents. 

95 ' R l is preferably alkyl having 1 to 2 carbon atoms, which is unsubstituted or 

substituted, and more preferably 1 carbon atom. For R 1 , the substituted alkyl groups are 
preferably substituted one or more times by halogen, especially F and CI. More, 
preferably, R 1 is CH 3 or CF 2 H. 

30 R 2 is preferably alkyl having 1 to 4 carbon atoms. For R 2 , the substituted alkyl 

groups are preferably substituted one or more times by halogen, especially F and CI. 
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' Preferably, R 2 is alkyl having 1 to 4 carbons winch is unsubstituted or substituted with 
one or more F atoms. 

R 2 can also be preferably cyclo alkyl alkyl group, wherein the "alkyl" portion 
5 • preferably has 1 to 2 carbon atoms. R 2 is also preferably a cycloalkyl, winch has 4 to 7 
atoms. ' R 2 >s also preferably a saturated heterocyclic group with 5- to 7 atoms and 
contamine 1 or 2 hetero-nng atoms selected from O and S. More preferably, R 2 is a 
saturated heterocyclic group with 5 nng atoms containing 1 hetero-nng atom selected 
from O and S. R 2 is also preferably a benzyl group. 



10 



In particular, R 2 -is preferably alkyl, halogenated alkyl, cycloalkyl which is 
substituted or unsubstituted, cycloalkylalkyl which is substituted or unsubstituted, 
tetrahydrofuranyl, or arylalkyl which is substituted or unsubstituted. More preferably, R 2 . 
is CH 3 , • C 2 H 5 , isopropyl, CF 2 H, cyclobutyl, .cyclopentyl, cyclopropylmethyl, or 3- 
15 tetrahydrofuranyl. 

R 3 can also be preferably an aromatic carbocyclic radical preferably containing 6 
to 14 carbon atoms. More preferably, R 3 has 6 carbon atoms 'and is. phenyl. R 3 is 
preferably phenyl substituted with one or more halogen (preferably fluorine), cyano, 
00 mtro ammo, alkyl (preferably methyl), alkoxy (preferably methcxy) or carboxy (e.g., 
phenyl, bromophenyl, nitrophenyl, fiuorophenyl, methoxyphenyl, carboxyphenyl, 
' trifluoromethoxyphenyl, dimethylphenyl). 

More preferably, R 3 is 4-carboxyphenyl, 2,3-difluorophenyl, 4-methylphenyl, 4- 
25 tert.-butylphenyl, 4-methoxyphenyl, 3,4-difluorophenyl, or 4-fluorophenyl. 

R 3 C an also preferably be a cycloalkyl group, and more preferably cyclohexyl or_ 
cyclopentyl. R 3 can also preferably be an alkyl group, more preferably ethyl, CH(CH 3 >_, 
n-propyl, n-butyl, or t-butyl. 
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R 3 is also preferably a heterocyclic group, more preferably thiazolyl, pyndyl or 
benzothiazolyl, which in each case is substituted or unsubstituted. 

In accordance- with a 'further preference, R 3 is arylalkyl such as benzyl or 
5 phenethyl, which in each case is substituted or unsubstituted. ■ In particular, R' is an 
'arylalkyl selected from , benzyl, methylbenzyl, t.-butylbenzyl. methoxybenzyl, 
dimethoxybenzyl, carboxybenzyl, fluorobenzyl, difluorobenzyl, trifluoromethylbenzyl, 
tnfluoromethoxybenzyl, chlorobenzyl, mtrobenzyl, methoxycarbonylbenzyl, and 
phenethyl. 

' ■ r 4 is preferably alkyl having 1 to 3 carbon atoms, and more preferably R 4 is CH 3 . 
R* 13 preferably a substituted alkyl group having 1 to 3 carbon atoms and is preferably 
substituted one or more times by halogen, especially F and CI. 

15 R 5 is preferably alkyl having 1 to 3 carbon atoms. More preferably, R 3 is CH 5 or 

• CH2CH3. 

R 6 preferably is cycloalkyl having 4 to 7 carbon atoms, and more preferably 5 
carbon atoms and is cyclopentyl. 

^ R 7 and R« are each preferably H. R 8 can also preferably be alkyl, fluonnated 

alkyl hydroxylalkyl, carboxy, alkoxycarbonyl having 2 to 6 carbon atoms (e : g, 
ethoxvcarbonyl), -CO-alkyl havxng:2 to 6 carbon atoms (e.g., CH 3 CO), or phenyl. For 
example, R s can be PL CH 3 , C 2 H 5 , CF 3 , hydroxymethyl, 2-(2-hydroxy)propyi), carboxy, 

25 ethoxycarbonyl, CH3CO, or phenyl. 

X is preferably CH. 

L is preferably abend, CH 2 , CH 2 CH 2 , CH 2 CO, CH 2 C0 2 , or CH 2 CONH. 
The subscript n is preferably 0 or 1 . 



0 
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In addition, preferred PDE4 inhibitors in accordance with the invention are 
compounds descnbed by subformulas Ia-Im, Ila-Eh, Illa-IHg, IVa-IVm, Va-Vh, Vla- 
Vlg,* and VJJa-VIId, winch correspond to Formulas I, II, III, IV, V, VI, or VII but exhibit 
the following preferred groups: 



la or IVa 



10 ' IborlVb 



R l is CH 3 or CF 2 H. 



R 1 is CH 3 or CF 2 H; and 

R 2 is alkyl, cycloalkyl, cycloalkylalkyl, a heterocyclic group, or 
arylalkyl, which in each case is substituted or unsubstituted. 



15 

Ic or IVc 



20 



Id or IVd 



R 1 is CH 3 or CF 2 H; and 

R 2 is CF 2 H, cyclopropylmethyl, cyclop entyl, 3- 
tetrahydrofuranyl (preferably 3-(3R)- 
tetrahydrofuranyl), or benzyl. 



R 1 is CH 3 or CF 2 H; and 

R 2 is CF 2 H, cyclopropylmethyl, cyclopentyl, or 3- 
25 tetrahydrofuranylipreferably 3-(3R)- 

tetrahydrofuranyl). 

i 

Ie or IVe 

R 1 is CH 3 or CF 2 H; and 
30 R 3 is aryl, heterocyclic, alkyl, or cycloalkyl. 
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IforlVf 

R 1 is CH 3 or CF 2 H; 

R 3 is aryl, heterocyclic, alkyl, or cycloalkyl; 
L is a bond, CH 2 , CH 2 CH 2 , or CH 2 CO. 



Igor IV g 

R l is CH 3 or CF 2 H; and 

R 3 is H, isopropoxy, 2-(6-methyl-pyndyl), 2-cyanophenyl, 2,3- 
difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4-aminophenyl 
phenyl, pyndyl (e.g., 4-pyndyl), cyclohexyl, cyclopentyl, ethyl 
butyl, tetrahydroisoquinolyl, 7-azaindolyl, or 4- 
methylsulfonylphenyl. 



15 Thoriyh 

R 1 is CH3 or CF 2 H; 

R, is H, isopropoxy, CF 2 H, cyclopropylmethyl, cyclopentyl, 3- 
terrahydrofuranyl (preferably 3-(3R)-tetrahydrofaranyl), 2,3- 

difluorobenzyl or benzyl; and 
O0 ' R 3 is 2-(6-methyl-pyndyl), 2-cyanophenyl, 2,3-diflnorophenyl, 2- 

methylphenyl, 4-nitrophenyl, 4-aminophenyl, phenyl, pyridyl (e.g., 
4-pyridyl), cyclohexyl, cyclopentyl, ethyl, t-butyl, 
tetrahydroisoqumolyl, 7-azaindolyl, or 4-methylsnlfonylphenyl. 



25 Ii or IVi 

R l is CH 3 or CF 2 H; 

R 2 is CF 2 H, cyclopropylmethyl, cyclopentyl, 3-tetrahydrofuranyl . 
(preferably 3-(3R)-tetrahydrofuranyl), 2,3-difmorobenzyl, or 
benzyl; 
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R 3 is H, isopropoxy, 2-(6-methyl-pyridyl), 2-cyanophenyl, '2,3- " 
difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4-aminophenyl, 
phenyl, pyridyl (e.g., 4- P yridyl), cyclohexyl, cyciopentyl, ethyl t- 
butyl, . tetrahydroisoquinolyl, 7-azaindolyl, .or 4- 
5 methylsulfonylphenyl; 

XisCH;and 

' ■ L is CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , CH 2 CO, CH 2 C0 2 , S0 2 , 
CH 2 COKH, CCb or CH2SO2. 

10 Ij or IVj' . 

R 1 is CH3 or CF 2 H; 

R 3 is phenyl benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3- 
methoxyphenyl, 4-methoxyphenyl, 4-tnfluoromethoxyphenyl, 4- 
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 
3-methoxybenzyI, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6- 
difmorobenzyl, 4-fmorobenzyl, 3,4-difluorobenzyl, or 4- 
carboxybenzyl; and 

L is a bond, CH 2 ,- CH 2 CH 2 , or CH 2 CONH. 

Ik or IVk, 

• R 1 is GH 3 or GF-H; : 

R 2 is H, isopropoxy, CF 2 H, cyclopropylmethyl, cyclopentyl, 3- 
tetrahydrofuranyl (preferably 3-(3R)-tetrahydrofuranyl), 2,3- 
difluorobenzyl, or benzyl; 

R 3 is phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3- 
■ methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4- 
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, _ 
3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6- 
difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl; or 4- 
carboxybenzyl; and 

L is a bond, CH 2 , CH 2 CH 2 , or CH 2 CONK. 



25 
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Im or IVm : 

R 1 is CH 3 or CF 2 H; 

Po is CF 2 H, cyclopropylmethyl, cyclopentyl, 3-tetrahydrofliranyl 
S (preferably 3-(3R)-tetrahydrofuranyl), 2,3-difluorobenzyl, or 

benzyl; 

R 3 is phenyl, benzyl, phenethyl, cyclohexyl 2-methoxyphenyl, 3- 
methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4- 
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 
10 3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6- 

difluorobenzyl, 4-fluorobenzyI, 3,4-difluorobenzyl, or 4- 
carboxybenzyl; 

L is a bond, CH 2 , CH 2 CH 2 , or CH 2 CONH; and 
XisCH. 



15 



20 



25 



30 



Ha or Va R 1 is CH 3 or CF 2 H. 

lib or Vb R 1 is CH 3 or CF 2 H; and \^ 

R 3 is aryl, heterocyclic, alkyl, or cycloalkyl. 

He or Vc R 1 is CH 3 or CF 2 H; and 

R 3 is 2-(6-methyl-pyridyl), 2-cyanophenyL 2,3-difluorophenyl, 2- 
methylphenyl, 4-nitro P henyl, 4-aminophenyl, phenyl, pyridyl (e.g., 
4-pyridyl), cyclohexyl, cyclopentyl, ethyl, t-butyl, 
tetrahydroisoquinolyl, 7-azaindolyl, or 4-methyisulfonylphenyl. 

nd or Vd R 1 is CH 3 or CF 2 H; and 
R 4 is CH 3 . 

• lie or Ve R 1 is CH 3 or CF 2 H; 
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R 3 is 2-(6-methyl-pyndyl), 2-cyanophenyl, 2,3-difluorophenyl, 2- 
. . methylphenyl, 4-nitrophenyl, 4-aminophenyl, phenyl, pyndyl (e.g., 
4-pyndyl), cyclohexyl, cyclopentyl, ethyl, t-butyl, 
tetrahydroisoquinolyl, 7-azaindolyl, or 4-methylsulfonylphenyl; 

and 

R 4 is CH 3 . 

Ilfor .Vf R 1 is CH 3 or CF 2 H; 

R 3 is 2-(6-methyl-pyridyl), 2-cyanophenyl 2,3-difluorophenyl, 2- 
methylphenyl, 4-nitrophenyl, 4-aminophenyl, phenyl, pyridyl (e.g., 
■4-pyridyl), cyclohexyl, cyclopentyl, ethyl, t-butyl,. • 
tetrahydroisoquinolyl, 7-azaindolyl, or 4-methylsulfonylphenyl; 
R 4 isCH 3; and 

L is CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , CH 2 CO, CH 2 C0 2 , S0 2 , or 
CH 2 CONH. 

Ilg or Vg R 1 is CH 3 or CF 2 H; 

R 3 i s phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3- 
methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4- . 
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 
3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6- 
difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or 4- 
carboxybenzyl; and 

L is a bond, CH 2 , CH 2 CH 2 , or CH2CONH. 
Hh or Vh R ! is CH 3 or CF 2 H; • 
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R 3 is phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3- 
• ■ methbxyphenyl, 4-methoxyphenyl, 4-trifhioromethoxyphenyl, 4- 
broniophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 
o-methoxybenzyl, 3 ; 5-dimethoxybenzyl, 3-fluorobenzyl, 2,6- 
difluorobenzyl, 4-fluorobenzyl, 3,4-diflnorobenzyl, or 4- 
carboxybenzyl; 

L is a bond, CH 2 , CH 2 CH 2 , or CH 2 CONH; and 
R 4 isCH 3 . . 

Ela or Via R 3 is aryl, heterocyclic, alkyl, or cycloalkyl. 

Hib or VIb R 5 is alkyl having 1 to 3 carbon atoms. 

mcorVIc R 6 is cycloalkyl having 4 to 7 carbon atoms. 

Ed or VId R 3 is aryl, heterocyclic, alkyl, or cycloalkyl; 
' R 5 isCH 2 CH 3 ; and 
R° is cyclopentyl. 

20 nieorVIe R 3 is aryl, heterocyclic, alkyl, or cycloalkyl; 

' R 5 isCH 2 CH : ,; 
R 6 is cyclopentyl; 
X is CH; and 

L is a bond, CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , CH 2 CO, CH 2 C0 2 , S0 2 , 
05 or CH 2 CONH. 

TTTf or Vlf R 3 is 4-methoxyphenyl or 2-pyridylmethyl; 
R 5 is CH 2 CH 3 ; 
R 6 is cyclopentyl; 
30 XisCH;and 
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Las abend, CH, CH 2 CH 2j CH 2 CH 2 CH 2j CH 2 CO, CH 2 C0 2; S0 2 , 
or CH2CONH. 

' nig or VIg • R 3 is 4-methoxyphenyl or 2-pyridylmethyl; 
5 R 5 isCH 2 CH 3 ; 

R 5 is cyclopentyl; 

X is CH; and 

L is a bond or CH 2 . 

10 Vila or Villa R 1 is CH 3 ; 

R 2 is F; and . - 

R 3 is substituted or unsubstituted aryl or arylallcyl. 

VllborVinb R l is CH 3 ; 
15 . XisCH; 

R 2 is F; 

R 3 is substituted or unsubstituted phenyl or benzyl; 

L is a bond; and 

R 7 and R 8 are each H 

20 

VIIc or Vine R 1 is CH 3 ; 

R 2 is F; 

R 3 is phenyl, benzyl, phenetliyl, cyclohexyl, 2-methoxyphenyl, 3- 
- methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4- 
25 bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 

3-methoxybenzyl, 3,5-dimethoxybenzyL 3-fluorobenzyl, 2,6- 
difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or 4- 
carboxybenzyl; and • 

L is a bond, CH 2 , CH 2 CH 2) or CH 2 CONH. 

30 

VHd or VIEId R 1 is CH 3 ; 
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XisCH; ' 
R 2 is F; 

R 3 is phenyl benzyl phenethyl, cyclohexyl, 2-methoxyphenyl, 3- 
methoxyphenyl, 4-methoxyphenyl, 4-tnfluoromethoxyphenyl, 4- 
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl 
3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6- 
difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or 4- 
carboxybenzyl; 

L is a bond, CH 2 ,CH 2 CH 2 , or CH 2 CONH; and 
R 7 and R s are each H. 



^ccordm. to preferred compounds of the nrvention, 5-aryl-l -substituted 
• pyrazoles and 5-heteroaryl-l -substituted pyrazoles (e.g. Formulas IV, V, and VI) are 
generally -preferred over 3-aryl-l -substituted pyrazoles and 3 -heteroaryl-1 -substituted 
15 pyrazoles (e.g. Formulas I, II, and IH). 

. According to a further preferred compound aspect of the invention, the 
compounds of Formulas I, H, HI, IV, V, VI, VII and VHI are selected from: 
3-(3-Cyclopentyloxy-4-methoxyphenyl)pyrazole [which can also be called 3-(3- 
20 Cyclopentyloxy-4-methoxyphenyl)-lH-pyrazole]; 

3- r ,-Cyclopentyloxy-4-methoxyphenyl)-l-(2-methylbenzyl)pyrazole [winch can also be 
called 3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(2-methylben Z yl)-lH-pyrazole]; 



M 3-Cyclopentyloxy-4-methox^^ £which «* also 

be called 3-(3-Cyclopentyloxy-4^ 

3- ( 3-Cvclopentyloxy-4-methoxyphenyl)-l-(4-mtrobenzyl)pyrazole [which can also be 
called 3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(4-mtrobenzyl)-lH-pyrazole]; 



30 
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M 4-Methoxy-3<3R)-tetr^ 

also be called 3-[4-Methox y -3-(3R)-tetrahydrofeanyloxyphen y l]-l-(2-meth y lbenzyl)- 
■ IH-pyrazole]; . 

5 i^-Difluorcb^^ 

can also be called i-(2 ; 3-Difluoroben 2 yl)-3-[4-m e thoxy-3-(3R)- 

tetrahydrofuranyloxyphenyl]- IH-pyrazole] ; 

H 4-Aminobenzyl)-3^^ [winch can also be 

10 called i-(4,Aminobenz^ 

3-(4-Methoxy-3-(3RHetrahydrofuryloxy P henyl)pyTazole [which can also be called 3-[4- 
Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole]; 

15 3K4-Methoxy-3^3R)-tetr^ [winch can 

also be called 3 -[4-Methoxy-3-(3R)-tet^^ 
. pyrazole]; 

1 .^-Amnobe^yD-S-f^methoxy-BHS^-tetrahydioteyloxvphenyDpvr^ole [which can 
20 also be caUed . ^-A.-m.obenzyO-S^-methoxy-S^Ry.e.rahydrofaranylcxyphaByl]- 

IH-pyrazole]; 

3-(4-Difiuorornethoxy-3-(3R)-tetrahydrofaryloxyphenyl)-l-(N-(2- 
rnethylphenyl)aminocarbonylmethyl)pyTazole [winch can also be called 2-{3-[4- 
25 Difluorornethoxy-3-(3R)-tetrahyd^ 
meth'ylphenyl)acetamide] ; 

3.[3,4-Bis(diflnoromethoxy)phenyl]pyrazole [winch can also be called 3-[3,4- 
Bis(difluoromethoxy)phenyl]-lH-pyrazole]; 

30 
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' ■ 3_(4^Difluoromethoxy-3-(3B-)-tetrahydrofiirylox>'phenyl)pyrazole [which.can .also be 
called 3-[4-Dxfluoromethoxy-3-(3R)-tetrahydrofiiranyloxypheny]]-lH-pyrazole]; 

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(N-(2 3 3- 

5 difluorophenyl)ammocarbonylmethyl)pyrazole [which can also be called 2- {3-[4- 
Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l-yl}-N-(2,3- 

difluorophenyl)acetamide] ; 

3-[:^4-Bis(dlfmoromethoxy)pheByl3-l-(N-(23-difluo^ophenyl)a m inoca^bonyl- 
10 methyl)pyrazole [which can also be called 2-{3-[3 > 4-Bis(difluoromethoxy)-phenyl]- 
pyrazoW-yl}-N-(2,3-difluorophenyl)acetamide]; 

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(N-(2-(6- 
methylpyTidyl))aminocarbonylmethyl)pyrazole [which can also be called 2-{3-[4- 
1 5 Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol- 1 -yl}-N-[2-(6- 

• methylpyridyl)]acetamide]; 

l-(NK2-Cyanophenyl)aminocarbonylmethyl)-3-(4-difluoromethoxy-3-(3R)- 

tetrahydrofuryloxyphenyljpyrazole [which can also be called l-N-(2-cyanophenyl) -2-{ 
20 [4-difluoromethoxy-3K3R)-tetrahydroniranyloxyphenyl]-pyTazol-l-yl}acetamidei; 

3K4-Difluoromethoxy-3K3R)-tetrahydrofuryloxyphenyl)-lK4-nitrobenzyl)pyTazole 
■ [which can also be called 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l 
(4-nitrobenzyl)-lH-p>Tazole]; 



25 



3-(4-Difiuoromethoxy-3K3R)-tetrahydrof^ 

[which can also be called 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l 
(2-methylbenzyl)- lH-pyrazole]; 
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H 2-3-Difluorobenzyl)o 

[which can also be called l-(2 I 3-Difluorobenzyl)-3-[4-difluoromethoxy-3-(3R)- 
tetrahydrofuranyloxyphenyl] - lH-pyrazole] ; 

5 3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole [which can also be called 3-(2-Acetyl-7- 
methoxybenzofuran-4-yl)-lH-pyrazole]; 

l-(4-Animobenzyl)-3K4-difluoromethoxy-3-(3R)-tetrahydrotoyloxyphenyl^ 
[which can" also be called l-(4-A m iBObenzyl)-3-[4-difluoromethoxy-3-(3R)- 
10 tetrahydrofuranyloxyphenyl]-lH-pyrazole]; 

■ i-(2,3-Difluorobenzyl)-3K4-methoxy-3-(3S)-tetrahydrofiiryloxyphenyl^ 
can also be called l-(2,3-Difluorobenzyl)-3-[4-methoxy-3-(3S)- 
tetrahydrofuranyloxyphenyl]-lH-pyrazole]; 

15 • 

i:CyclohexylmethyloK4-methoxy-3-(3R)-tetrahydrofhrylox >9 hen y l)pyTazole [which 
can also be called l-Cyclohexylmethyl-3-[4-methoxy-3-(3R)- 
tetrahydrofuranyloxyphenyl]-lH-pyrazole]; 

20 3K4-Medioxy-3K3R)-tetrahydrofuryloxyphenyl)-l-(3-phenpropyl)pyrazole[wM 

also be called 3-[4-Methoxy-3-(3R)-tetrahydrofhranyloxyphenyl]-l-(3-phenpropyl)-lH- 

pyrazole]; 

3-(4-Methoxy-3-(3R)-tetrahydrofu^ [which can 

25 also be called 3-[4-MethoxY-3K3R)-teirahydrofiiranyloxyphenyl]-l-(4-pyTidylmethyl)- 

lH-pyTazole]; 

l-Ethylsulfonyi-3K4-methoxy-3-(3R^ [which can 

also be called l-Ethylsulfonyl-3-[4-methoxy-3K3R}-tetrahvdrofaranyloxyphenyl]-lH- 

30 pyrazole]; 
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3K4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(l-propyl)pytazole [which can also be 
caned3-[4-Methoxy-3<3R)-tetrahydrofuranyloxyphenyl]-l-(l-propyl)-lH-pyrazole]; 

l.-BeHZ-ylsiilfonyl-3-^ [which can - 

' also be called l-Ben Z ylsulfo n yl-3-[4-methoxy-3-(3R)-tetrahydTomranyloxyphenyl]-lH- 

pyrazole]; 



3K4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(2-pyTidylmethyl)pyra Z ole [which can 
also be called 3-[4-Methoxy-3-(3R)-tetrahydxofuranyloxyphenyl]-l -(2-pyridylmethyl)- 
10 IH-pyrazole]; 

3-[(l-Cyclopentyl-3-ethylindazol)-6-yl]pyrazole [which can also be called 3-[(l- 
Cyclopentyl-3-ethylindazol)-6-yl]-lH-pyrazole]; 

15 3. ( 4-Methoxy-3 : -(3R)-tetrahydrofuryloxyphenyl)pyrazole-l-ylacetic add [which can also 
be called 2-{3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-m 

acid]; 

3-(3-Benzyloxy-4-methoxyphenyl)pyrazole [which can also be called 3-(3-Benzyloxy-4- 
20 methoxyphenyl)-lH-pyrazol'e]; 

- 3<4-Diflvioromethoxy-3K3R)-tetFahydrofuryloxypheny^ add [which 

can also be called 2- {3-[4-Difluoromethoxy-3-(3R)- 
tetrahydrofuranyloxyphenyl]pyrazole-l-yl} acetic acid] . 

25 

l-Cyclohexylinethyl-5-(4-methoxy-3-(3R)-tetrah y droftiryloxyphenyl)pyrazole [which 
can also be called l-Cyclohexylmethyl-5-[4-methoxy-3-(3R)- 
tetrahydrofiiranyloxyphenyl] - 1 H-pyrazole] ; 

30 ' 3-(3-B e nzyloxy-4-methoxyphenyl)-l-(23-difluorobenzyl)pyrazole [which can also be 
called 3-(3-Benzyloxy-4-methoxyphenyl)-l-(2,3-difluorobenzyl)-l H-pyrazole]; 
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3-(4-MethoxyO-(3R)-tetrah 
• • tetrahydroisoquinolyl)carbonylmethyl]pyrazole [which can also be called 3-[4-Methoxy- 

3-(3R)-tetrahydrofuranyloxyphenyl]-l-[N-(l ,2,3,4- 
5 tetrahydroisoqiiinolyl)carbonylmethyl]- 1 H-pyrazole] ; 

l-[N-(7-Azaindolyl)carbonylmethyl]-3-(4-methoxy-3-(3R)- 
tetrahydrofuryloxyphenyl)pyrazole [which can also be called l-[N-(7- 
Azaindolyl)carbonylmethyl]-3-[4-^^ . 
10 pyrazole]; 

3-(2-Acetyl-7-methoxybenzo [which can also 

be called 3-(2-Acetyl-7-methoxybcnzof^^ 

15 3-(2-Acetyl-7-methoxybenzof^ [which can 

also be called 3-(2-Acetyl-7-methoxybenro 
pyrazole]; 

l-(2,3-Difluorobenzyl)-3-[3^^ [which 
20 can also be called 1 -(2 ,3-Difluorobenzyl)-3-[3-(2 ,3-difluorobenzyloxy)-4- 
methoxyphenyl]-lH-pyrazole]; 

' 3 : [3-(2,3-Difliiorobenzyloxy)-4-methoxyphenyl]pyrazole [which can also be called 3-[3- 
(23-Difluorobenzyioxy)-4-methoxyphenyl]-lH-pyrazole]; 

25 

l-(23-Difluorobenzyl)-3-(3-hydroxy-4-methoxyphenyl)pyrazole [which can also be 
called l-(2 5 3-Difluorobenzyl)-3-(3-hydroxy-4-methoxyphenyl)-lH-pyrazole]; 

3-(2-Acetyl-7-methoxybenzofuran-4-yl)- 1 -(2-methylberizyl)pyrazole [which can also be 
30 called 3-(2 r Acetyl-7-methoxybenzofu^^ 



53 



WO 2004/094411 



PCTAJS2004/OJ3899 



3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(2-phenethyl)pyrazole [which can 
also be called 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(2-phenethyl)-lH- 
pyrazole] ; 

5 i-(Acetophenone-2-yl)-3-(4-methoxy-3-(3R)-tetrahydrofur/loxyphenyl)pyra2ole [which 
can also be called 2-{3-[4-methoxy-3-(3R)-tetrahydrofliranyloxyphenyl]-pyrazol-l-yl}-l- 
phenyl-l-ethanone]; . . 

.■l-Benzyl-3-(4-methoxy-3-(3R)-tetrahydrofuTylox>'phenyl)pyrazole [which can also be ... 
1 0 called l-Benzyl-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole]; 

l-Cyclopentyl-3-(4-methoxy-3-(3R)-tetrahydrofiiryloxyphenyl)pyrazole [which can also 
be called l-Cyclopentyl-3-[4-methoxy-3-(3R)-tetrahydroftiranyloxyphenyl]-lH- 
pyrazole];-. 

15 . 

3-[(l-Cyclopentyl-3-ethyUndazol)-6-yl]-l-(2,3-difluorobenzyl)-lH-pyrazole; 

3-[(l-Cyclopentyl-3-ethylindazol)-6-yl]-l-(4-carboxyphenyl)-lH-pyrazole; 

20 3-[(l-Cyclopentyl-3-ethylindazol)-6-yl]-l-(4-methoxyphenyl)-lH-pyrazole; 

3-[(l-Cyclopentyl-3-ethylindazol)-6-yl])-l-(2-methylbenzyl)pyrazole [which can also be 
called 3-[(l-Cyclopentyl-3-ethylindazol)-6-yl])-l-(2-methylbenzyl)-lH-p>Tazole]; 

■ 25 3-[(l-Cyclopeniyl-3-ethylhidazol)-6-yl])-l-(4-methylsulfonylbenzyl)pyrazole [which can 
also be called 3-[(l-Cyclopentyl-3-ethylindazol)-6-yl])-l-(4-methylsulfonylbenzyl)-lH- 
pyrazole]; 

3-[(l-Cyclopentyl-3-ethylindazol)-6-yl])-l-(2-pyridylmethyl)pyrazole [which can also be 
30 called 3-[(l-Cyclopentyl-3-ethylindazol)-6-yl])-l-(2-pyridylinethyl)-lH-pyrazole; 
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5-[(l-Cyclopentyl-3-ethylinda2ol)-6-yl])-l-(2-pyridylmethyl)-lH-pyrazole; 
3-[4-Methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-l-[2-(6-methylpyridyl)-lH-pyrazole; 

5 - i-Cyclohexylmethyl-5<4-methoxy-3K3S)-tetrahydrofuryloxypheriyl)pyTazole [which can 
also be called l-Cyclohexylmethyl-5-[4-methoxy-3-(3S)-tetrahydrofuranyloxyphenyl]- 
.lH-pyrazole]; 



l-Cyclohexylmethyl-3-(4-methoxy-3-(3S)-tetrahydrofuTyloxyphenyl)pyrazole [which 
10 also be called i-Cyclohexylnieihyl-3-[4-methoxy-3-(3S)-tetrahydrofuranyloxyphenyl]- 
lH-pyrazole]; 

3-(3,4-Diinethoxyphenyl)-l-(tert-butyloxycarbonyl)pyrazole [which can also be called 
tert-Butyl [3-(3 ,4-Dimethoxyphenyl)-pyrazol- 1 -yl] carboxylate] ; 

15 

3-(4-Methoxy-3 -(3R)-tetrahydrofuryloxyphenyl)- 1 -(methylsulfonylbenzyl)pyrazole 
[which can also be called 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l- 
(methylsulfonylbenzyl)-lH-pyrazole]; 

20 Isopropyl-2-{5-[4-methoxy-3-(3R)4etraJiydrofuranyloxyphenyl]-pyrazoU 

1 -(2,3 -Difluorobenzyl)- 5 -[4-methoxy-3 -(3R)-tetrahydrofuranyl-oxyphenyl] - IH- 
pyrazole; 

25 5-(3-Cyclopentyloxy-4-methoxyphenyl)-3-methyl- 1 -phenyl-lH-pyrazole; , 

l-Benzyl-5-[4-methoxy-3-(3R)-ietrahydrofiiranyloxyphenyl]-3-trifluoromethyl-lH- 
pyrazole; 



can 



30 5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l -(4-trifluoromethoxybenzyl)-lH- 
pyrazole; 
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5-[4-Methoxy-3-(3R)-tetrahydrofarany^ 
pyrazole; 

5 Ethyl [5-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-3-trifluoromethyl-lH-p^ 
• 1-yl] acetate; 

[5-(4-Methoxy-3<3R)-tetxahydrofiiranyloxyphenyl)-3-trifluoromethyl-lH-pyrazol-l- 
yl] acetic acid; 

10 

Isopropyl [5-(4-methoxy-3-(3R)4etrahydrofuranyloxyphenyl)-3-trifluoromethyl-lH- 
pyrazoI-l-yl]acetate; 

l-(2,3-Difluorobenzyl)-5-(3.,4-diinethoxyphenyl)-lH-pyrazole; 

N-(3-Fluorophenyl)-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3- 
trifluoromethyl-pyrazol- 1 -yl} acetaxnide; 

N<5-Methylthiazol-2-yl)-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3- 
20 trifluoromethyl-pyrazol- 1 -yl} acetamide; 

5-[4-Methoxy-3 -(3R)-teirahydrofuranyloxyphenyl]- 1 -(4-methylbenzyl)- 1 H-pyrazole; 
l-(4-tert-Butylbenzyl)-5-[4-methoxy-3-(3R)^^ 

25 

5-[4-Methoxy-3 -(3R)-tetrahydTofiiranyloxyphenyl]- 1 -(4-tnfluoromethylbenzyl)- 1H- 
pyrazole; 

1 -(3 ; 4-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofliranyloxypheiiyl]- iH-pyrazole; 

30 

l-(2-Fiuorobenzyl)-5-[4-methoxy-3-(^^ 
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5.[4-Methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-lK3-nitrobenzyl)-lH-pyra2ole; 

5-[4-Methoxy-3-(3R)-tetrahydrofliranyloxyphenyl]-l-.(4-methoxycarbonylb e nzyl)-lH-- 
5 pyrazole; 

l-Benzyl-5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-3-methyl-lH-pyrazole; 
5-[4-Methoxy-3<3R)-tetrahydrofLiranyloxyphenyl]-3-methyl-l-phenyl-lH-pyrazole; 

10 

l-(3-Fluorobenzyl>5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-m-pyrazole; 

l-(:^5-Dimetlioxybenzyl)o--[4-methoxy-3-(3R)4etrahydrofuranyloxyphenyl]-lH- 
pyrazole; .. .. 

15 ■ ' ' ■ • 

l-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxypheiiyl]-3-methyl-lH-pyrazole; 

l-(3-Fluorobenzyl)-5-[4-methoxy-3<3R)-tetrahydrofuranyloxyphenyl]-3-trii^ 
lH-pyrazole; 

20 

5.[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l -phenyl- lH-pyrazole; 
l-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydrofliranyloxyphenyl]-lH-pyrazole; 

25 Ethyl l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofaranyloxyphenyl]-lH-pyrazole-3- 
carboxylate; 

_l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
30 i-(3-Methoxybenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 



57 



PCTAJS2004/011899 

WO 2004/094411 

1 .(4-Fluorobsnzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyi]-lH-pyrazole; 

l-(2-Methoxyben2yl)-5-[4-meihoxy-3-(3R)4etrahydromranyloxyphenyl]-3-methyl-lH- 
pyrazole; - •■ 

5 

l-(l-Butyl)-5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-3-methy^^ 

l-(2-Fluorophenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-lH- 
pyrazole; 

10 

l-(4-Clilorophenyl)-5-[4-methoxy-3-(3R)-tetrahydroforanyloxyphenyl]-3-methyl-lH- 
pyrazole; 

[5-(4-Methpxy-3-(3R)-tetrahydrofuranyloxyphenyl)-lH-pyrazol-l-yl]acetic acid; 

15 

N-Cyclopropyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l- 
yl}acetamide; 

N-Isopropyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l- 
20 yljacetamide; 

3-Ethyl-5-[4-methoxy-3-(3R)-tetraliydrofuranyloxyphenyl]- l-(2-methoxybenzyl)-lH- 
pyrazole; 

25 l-Cyclohexyl-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
^Benzyl-3-ethyl-5-[4-methoxy-3K3R)-tetrahydrofiiranyloxypb.enyl]-lH-pyrazole; • 

Ethyl 3-eihyl-[5-(4-methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl)- iH-pyrazol- 1 - 
30 yl] acetate; 
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5-(4-Methoxy-3-(3R)-tetrahydrofLiranyloxyphenyl]- l-(4-methoxyphenyl)-lH-pyrazole; 
5_[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(2-plienylethyl)-lH-pyrazole; 

5 1 -Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- lH-pyrazole-3-carboxylic 
acid; 

l-(23-Dimethylphenyl)-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofiiranyloxypheny 
pyrazole; 

10 

1 -(4-Fluorophehyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- lH-pyrazole; 

l-(3 J 4-Dimethylphenyl)-3-efcyl-5-[4-methoxy-3-(3R)-tetrahydrofiiranyloxyphenyl]-lH- 
pyrazole; 

15 

• 3-Ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(2-methylphenyl)-lH- ' 
pyrazole; 

l-(2-Benzothiazolyl)-5-[4-methoxy-3K3R)-tetrahydrof\iranyloxyphenyl]-3-methyl-lH- 
20 pyrazole; 

l-(3 J 4-Dimethylphenyl)-5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-3-methyl- 
lH-pyrazole; 

25 2-{5-[4-Methoxy-3-(3R)-tetxahydrofuranyloxyphenyl]-pyrazol-l-yl}-N^ 
phenylacetamide; 

N,N-Diethyl-2- {5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol- 1 - 
yl}acetamide;' 

30 
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1- (2,3-Dimethylphenyl)-5-[4-^^ 
IH-pyrazole; 

• l.{l-BeiKyl-544-methoxy-3K3R)-tetrahydrofuranyloxyphen 
5 yl}ethanone; 

2- {l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazol-3- 
yl'lethaaone; 

10 {l-B.enzyl-5-[4-methoxy-3-(3R)4etraliydrofaranyloxypaenyl]-lH-pyrazol-3^ - 
yl}methanone; 

l-(4-Bromophenyl)-5-[4-methoxy-3K3R)-tetraHydrofuranyloxyphenyl]-lH-pyrazole- 

15 5-[4-Methoxy-3-(3R)-tetrahydrofiiranyloxyphenyl]-3-methy]-l-(3-mtrophenyl)-lH- 
pyxazole; 

5-[4-Methoxy-3<3R)-tetrahydrofaranyloxyphenyl]-3-methyl-l-(2-methylphenyl)-lH- 
pyrazole; . 

20 

l-(3,4-Difluorobenzyl)-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; ' 

5-(3-Fluoro-4-methoxyphenyl) 1 -(4-methoxycarbonylbenzyl)- 1 H-pyrazole; 
25 l<2,6-Difluorobenzyl)-5-[4-methoxyoK3R)-tetrahydrofuTanyloxyphenyl]-lH-pyrazole; 

■ 5-[4-Methoxy-3-(3R)4etrahydromranyloxyphenyl]-l-(4-trifluoromethoxyphenyI)-lH- 
pyrazole; 

30 5-[4-Me&oxy-3-(3R)-teixahydrofur^ 
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l-(2-Benzothiazolyl)-5-[4-methox7-3<3R)-tetrahydrofurany]oxyphenyl]-lH^ 

l-(4-Fluoroben2yl)-5-(3-fluoro-4-raethoxyphenyl)-lH-pyrazole; 

5 5-rd-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl- 1 -(2-phenylethyl)-lH- 
pyrazole; 

5_[4.Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-l-(4- 
trifluoromethoxyphenyl)- IH-pyrazole; 

10 

5-[4-Methoxy-3-(3R)-te1rahydrofuranyloxyphenyl]-3-methyl-l-(2-quinoxalinyl)-lH- 
pyrazole; ■ 

5-[4-Methoxy-3 -{3R)-tetrahydroftiran yloxyphenyl] - 1 -[4-(4-morpholinyl)phenyl] - 1 H- 
15 pyrazole; 

5-(3-Fluoro-4-methoxyphenyl)- 1 -(4-methoxyphenyl)- 1 H-pyrazole; 
1 -Benzyl-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; 

l-(2-Methoxyphenyl)-5-[4-methoxy-3-(3R)-tetrahyclrofuranyloxyphenyl]-lH-pyrazole; 
• i4_2K6-FluoropyTidyl)]-544-methoxy-3-(3R)-tetrahydrofuTanyloxyphenyl]-lH-pyrazole; 
25 i-(4-Carboxybenzyl)-5-[4-methoxy-3K3R)-tetrahydrofuTanyloxyphenyl]-lH-pyrazole; 
Ethyl 2- {5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]pyrazol-l -yl} acetate; 
l-(2-HydTOxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrotonyloxyphenyl]-lH-pyrazole; 

30 

l-{2-Methoxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofLiranyloxyphenyi]-lH-pyrazole; 
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l-(2-Cyclopropylmethoxyethyl)-5-[4-^ 
pyrazole: 

5 5-[4-Methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl]-l -(4-methoxyphenyl)-3 -methyl- 1H- 
pyrazole; 

5-[4-Methoxy-3^3R)-tetrahydrofuran^ 
methyl- lH-pyrazole; 

10 

l-[2-(6-Fluoropyridyl)]-5-[4-metfaoxy-3-(3R)-tetrahydrofc 
pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyI-l^ 

15 

l-[2-(6-Chloropyridyl)]-5-[4-me 
lH-pyrazole; 

l-(4-Carboxyphenyl)-5-[4-methoxy-3-(3R)-te^ 

20 

l-(4-Carboxybenzyl)-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; 

5-(3 3 4-Dimethoxyphenyl)-l-(4-fluorobenzyl)-lH-pyrazole; ' 

25 5-(3,4-Dimethoxyphenyl)-l-(4-methoxyphenyl)-l H-pyrazole; 

, and physiologically acceptable salts thereof, wherein in each case the compound can be 
in the form of a mixture of enantiomers such as the racemaie or a mixture of 
• diastereomers, or can be in the form of a single enantiomer or a single diastereomer. 
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According to a further compound aspect of the invention, the compounds of 
formulas I, n, in, IV, V, and VI are selected from: 

3-(3-Cyclopentyloxy-4-methoxyphenyI)pyrazole 
5 • 3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(2-methyiben2yl)pyrazole 
S-CS-Cyclopentyloxy^-methoxyphenyO-l-CZ.S-diiluorobenzyDpyrazole 
3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(4-nitrobenzyl)pyrazole 
3-(4-Methoxy-3-(3R>tetrahydromryloxyphenyl)-lr(2-methylbenzyl)pyrazole 
l-(2,3-Difluorobeii2yl)-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole 

10 i-(4-Aminobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)pyrazole • 
3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyr)pyrazole 
3.(4-Methoxy-3-(3R)-tetrahydrohiryloxyphenyl)-l-(4-mtrobenzyl)p>Tazole 
l-(4-Ammobenzyl)-3-(4-memoxy-3K3R)-tetrahydrofuryloxyphenyl)pyrazole 
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(N-(2- 

15 methylphenyl)aminocarbonylmethyl)pyrazole 
3.[3 ) 4-Bis(difiuoromethoxy)phenyl]pyrazole 
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole 

3-(4-Difiuoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)- 1 -(N-(2,3 - 
difltiorophenyl)aminocarbonylmethyl)pyrazole 

20 3-[3 ! 4-Bis(difiuoromethoxy)phenyl]-l-(N-( 2 J 3- 

difluorophenyl)aminocarbonylmethyl)pyrazole 
3-(4-Ditluoromethoxy-3-(3R)-tetrahydrofury-lox:/phenyl)-l-(N-(2-(6- 

methylpyridyl))arrhnocarbonylmethyl)pyrazole 
l-(N-(2-cyanophenyl)aminocarbonylniethyl)-3-(4-difluoromethoxy-3-(3R)- • 

25 tetrahydrofurylox'yphenyl)pyrazole 

3K4-Difluoromethoxy-3-(3R)-tetraliydrofuryloxyphenyl)-l-(4-nitrober^yl)p 

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofLuylox;^henyr;-l-(2-methylbenzyl)pyrazole 

l-(23-Difluoroberizyl)-3-{4-diiluoromethoxy-3-(3R)-tetrahydrofuryloxy 

3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole 
30 l-(4-Aminobenzyl)-3K4-difluoromethoxy-3K3R)-tetrahydromryloxyphenyl)pyrazole, 
lK2,3-Difluorobenzyl)-3-(4-methoxy-3-(3S)-tetrahyojofuryloxyphenyl)pyrazole, 
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l-Cyclohexylmethyl-3-(4-methoxy-3-(^^ 
3-(4-Methoxy-3-(3R)-tetrahydrof^ 

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)- 1 K 4 i^yridylmethyl)pyrazo]e, 
l-Ethylsulfonyl-3-(4-methoxy-3-(3R)-tetrahydrofuiyloxyphenyl)p^ 
5 3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)- 1 -(1 -propyl)pyrazole, 
l-Benzylsulfonyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyph 
3-(4-Methoxy-3-(3R)-tetrahydro 
3-[(l-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole, 

3-(4-Methoxy-3--(3R)-tetrahydrofliryloxyphenyl)pyra2ole-l-ylacetic acid, 
10 3-(3-Benzyioxy-4-methoxyphenyl)pyrazole, 

3-(4-Difluoromethoxy-3-(3R)-tetra^ acid, 
1 -Gyclohexylmethyl-5-(4-methox^^ . . 

3-(3-Benzyloxy-4-methoxyphenyl)-l-(2,3-difluoroben2yl)pyrazole, 
3-(4-Methoxy-3-(3R)-tetraty^^ 
1 5 tetrahydroisoquinolyl)carbonylmethyl]pyra2ole, 

l-[N-(7-Azaindolyl)carbonylmethyI]-3-(4-methoxy-3-(3R)- 

tetrahydrofuryloxvpheny^pyrazole, 
3-(2-Acetyl-7-methoxybenzofuran-4-yl)-l-(2,3-difluorobenzyl)pyrazole 3 
3-(2-Acetyl-7-methoxybenzofuran-4-yl)-l-(4-methylsulfonylbenzyl)^ 
20 l-(2,3-Difluorobenzyl)o-[3^ 

3-[3-(2,3-Difluorobenzyloxy)-4-methoxypheTiyl]pyrazole J 
l-(2,3-Difluorobenzyl)-3-(3-hydroxy-4-methoxyphenyl)pyrazole, 
3-(2TAcetyl"-77methoxybenzofU^^ 
3-(4-Metiioxy-3-(3R)-tetrahydro 
25 l-(Acetophenone-2-yl)-3-(4-me&^ 

l-Benzyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole, 
l-Cyclopentyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)^ 
3-[(l-Cyclopentylo-ethylin^ 
3-[(l-Cyclopentylo-ethyIindazo 
30" 3-[(l-Cyclopentyl-3-ethylindazole)-6-yl])-l-(4-methylsulfonyft 
3-[(l-Cyclopentyl-3-ethyiin^ 
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3-(4-Methoxy-3-(3R)-tetrahydrofliryloxyphenyl)-l-pyrazole, 

l-Cyclohexylmethyl-5-(4-methoxy-3-(3SH 
l-Cyclohe*ylmethylo-(4-methox 
3-(3 3 4-Dimethoxyphenyl)-l-(tert-bu1yloxycarbony 
5 3-(4-Methoxy-3-(3R)-tetrahydrofe^ • 
1-Isopropyloxycaibonylmet^ 

l-(2/3-Difluorobenzyl)-5-(4-mcthoxy-3-(3R)-tetrahyd^ 

or physiologically acceptable salts thereof, wherein in each case the compound can be m 
the form of a mixture of enantiomers such as the racemate or a mixture of diastereomers, 
10 or can be in the form of a single enantiomer or a single diastereomer. 

According to further compound aspect of the invention, the compound of 
formulas I, IL III, IV, V, or VI is selected from: 

3 -(3 - Cyclopentyloxy-4-methoxyphenyl)- 1 -(2 3 -difluorob enzyl)pyr azole 
15 l-(2,3-Difluorobenzyl)-3-(4-me&^ 

l_(4-Aminobeiizyl)-3-(3-cyclopeiityloxy-4-methoxyphenyl)pyra2ol^ 

3-(4-Difluoromethoxyo-(3R)-tetrahydrofuryloxyphenyl)-l-(N-(2,3- 
difluorophenyl)aminocarbonylmethyl)pyra2ole 

3-(4-Difluoromethoxy-3K3R)-tetrahydrofuryloxyphenyl)-l-(N-(2-(6- 
20 methylpyridyl))aminocarbonylmethyl)pyrazole 

l_(N-(2-cyanophenyl)aniinocarbonyhnethyl)-3-(4-difluoromethoxy-3-(3R)- . 
tetrahydrofuryloxyphenyl)pyrazole 

•3-(4-Difluoromethoxy-3-(3R)4etrahydrofuryloxyphenyl)-lK4-nitrobenzyl)p 

l-(2,3-DifiuorobenzyI)-3-(4-difl^^ 
25 3-(2-Acetyl-7-methoxybenzofliran-4-yl)pyrazole, 
3-[(l-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole 3 

• l-Cyclohexylmethyl-5-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyraz 
3-(2-Aceyl-7-methoxybenzofuran-4-yi)-l-(4-me 
3-[(l-Cyclopentyl-3-eihylindazole^ 
30 3-[(l-Cyclopentyl-3-ethylindaz^ 

3-[(l-CyclopentylO-ethyiindazole)-6-yl])-l-(2-pyridyto 
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Msopropyloxycarbonylmethyl-5-(4-methoxy 

l-(2,3-Difluorobenzyl)-5-(4-methoxy-3-(3R)-tetrahydrofuranylphe 
or physiologically acceptable salts thereof, wherein in each case the compound can be in 
the form of a mixture of enantiomers such as the racemate, or a mixture of diasterepmers, 
5 or can be in the form of a single enantiomer or a single diastereomer. 

According to a further preferred method aspect of the invention, the compounds 
of Formulas I, II, HI, IV, V, VI, VII and VIII axe selected from: 
3-(3-Cyclopentyipxy-4-methoxyphenyl)pyrazole [which can also be called 3-(3- 
10 Cyclopentyloxy-4-methoxyphenyl)-lH-pyrazole]; . 

3-(3_Cyclopentyloxy-4-methoxyphenyl)-l-(2-methylben2yl)pyrazole [which can also be 
called 3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(2-methylbenzyI)»lH-pyrazole]; 

1 5 3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(2,3-difluoroben2yl)pyrazole [which can also 
be called 3-(3-Cyclopentyloxy-4-methoxyphe^ 

i 

3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(4-nitrobenzyl)pyrazole [which can also be 
caIled3<3-Cyclopentyloxy-4-m 

20 

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(2-m [which can 

also be called 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(2-methylbenzyl)- 
IH-pyrazole]; 

25 l-(23-Difluorobenzyl)o-(4-methoxy-3-(3R)-tetxahydrofriryloxyphenyl)pyrazole [which 
can also be called l-(2,3-Difluorobenzyl)-3-[4-methoxy-3-(3R)- 
tetrahydrofaranyloxyphenyl]-lH-pyrazole]; 

l-(4-Aniinobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)pyrazole [which can also be 
30 called l-(4-Ammobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)-lH-pyrazok 
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3-(4-Methoxy-3-(3R)»telrahydrofuryIox>phenyl)pyrazole [which can also be called 3-[4- 
Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole]; 

3-(4-MethoxyO-(3R)-tetrahydrofuryloxyphenyl)- 1 -(4-nitrobenzyl)pyrazole [which can 

also be called 3-[4-Methoxy-3-(3R)-tetrahyxto 

pyrazole];" 

1 ^4-Aminobeirzyl)-3-(>-methoxy [which can 

also be called l-(4-Aminobenzyl)-3-[4-metto^ 

lH-pyrazole]; 

3-(4-Difluoromethoxy-3-(3R)^tetrahydrofuryIoxyphenyl)-l-(N^ 
methylphenyl)aminocarbonyImethyl)pyra2ole [which can also be called 2-{3-[4- 
Pifluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol- 1-yl} -N-(2 5 - 
methylphenyl)acetamide] ; 

3-[3 ? 4-Bis(difluoromethoxy)phenyl]pyrazole [which can also be called 3-[3,4- 
Bis(difluoromethoxy)phenyl]-lH-pyrazole]; 

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyTazole. [which can also be 
called 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazoIe]; 

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofliryloxyphenyl)-l-(N-(2.3- 
difluorophenyl)aminocarbonylmethyl)pyrazole [which can also be called 2-{3-[4- 

Difluoromethoxyo-(3R)4etrahydrofaranyloxyphenyl]-pyrazo 
difluorophenyl)acet amide]; 

3-[3,4-Bis(difluoromethoxy)phenyl]-l-{N-(2,3-difluoro^ 

methyl)pyrazole [which can also be called 2-{3-[3,4-Bis(difluoromethoxy)-phenyI]- 
pyTazol-l-yl}-N-(2,3-difluorophenyl)acetamide]; 
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3-(4-Difluoromethoxy-3-(3R)-tetrahydrofiiryloxyphenyl)- 1 -(N-(2-(6- 
methylpyridyl))ammocarbonyimethyI)pyi-azo]e [which can also be called 2-{3-[4- 

Di±luoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyi-azo]-l-yl}-N-[2-(6- 
methylpyridy])]acetamide]; 

5 

l-(N-(2-Cyanophenyl)aminocarbonylmethyl)-3-(4-difluoromethoxy-3-(3R)- 
tetrahydrofuryloxyphenyl)pyrazole [which can also be called l-N-(2-cyanophenyl) -2- {3 
[4-difluoromethoxy-3-(3R)-tetrahydrofuranylox)'phenyl]-pyrazol-l-yl}acetamide]; 

1 0 3-(4-Difluoromethoxy-3-(3R)-tetrahydrofurylbxyphenyl)- 1 -(4-nitrobenzyl)pyrazole 

[which can also be called 3-[4-Dif]uoromethoxy-3-(3R)-tetrahydrofuranylox.yphenyl]-l- 
(4-nitrobenzyl)-lH-pyrazolej; 

3-(4-Difluorpmethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(2-methylbenzyl)pyrazole 
15. [which can also be called 3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1 - 
(2-methylbenzyI)- lH-pyrazole]; 

lK2,3-Difluorobenzyl)-3-(4-difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole 
[which can also be called l-(2,3-Difluorobenzyl)-3-[4-difluoromethoxy-3-(3R)- 
20 tetrahydrofuranyloxyphenyl]-lH-pyrazole]; 

3-(2-Acetyl-7-methoxybenzofuran-4-yl)p>/razble [which can also be called 3-(2-Acetyl-7- 
methoxybenzofuran-4-yl)-lH-pyrazole]; 

25 l-(4-Aminobenzyl)-3-(4-difluoromethoxy-3-(3R)-teirahydrofLiryloxyphenyl)pyr 

[which can also be called H 4 -Aminobenzyi)-3-[4-difluoromethoxy-3-(3R)- 
tetrahydrofuranyloxyphenyl]- lH-pyrazole]; 

l-(2,3-Difluoroben2yl)-3-(4-methoxy-3K3S)-tetrahydrofuryloxyphenyl)pyrazole [which 
30 can also be called l-(2,3-Difluorobenzyl)-3-[4-naethoxy-3-(3S)- 
tetrahydrofuranyloxyphenylJ-lH-pyrazolej; 
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l-Cyclohexylmethyl-3-(4^ [which 
can also be called l-Cyclohexylmethyl-3-[4-methoxy-3-(3R)- 
. . tetrahydrofuranyloxyphenyl]-lH-pyrazole}; 
5 ■ 

3-(4-Methoxy-3-(3R)-tetrahydrofLiryloxyphenyI)- 1 -(3-phenprbpyl)pyrazole [which can 

also be called 3-[4-Methoxy-3-(3R)-tetrahydrofliranyIoxyphenyl]-l-(3 

pyrazole]; 

1 0 3-(4-Me&oxy-3-(3R)-tetrahydro [which can 

also be called 3-[4-Methoxy-3-(3R)-tetrahydrofu^ 
lH-pyrazo.Ie]; 

l-Ethylsiilfonyl-3-(4-methoxy-3-(3R)-tetrahydrofurylox\phenyl)pyrazole [which can 
15 also be called l-Efeylsirifonyl-3-[4-me^ 
pyrazole]; 

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(l-propyl)pyrazole [which can also be 
called 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(l -propyl)- IH-pyrazole]; 

20" 

1 -Benzylsulfonyl-3-(4-methoxy-3-(3R)-tetrahydrofur^ [which can 

also be called 1 -Benzylsulfonyl-3-[4-methoxy-3-(3R)-tetrahydroftiranyloxyphenyl]-m- 
. pyrazole]; 

25 3-(4-Methoxy-3-(3R)-tetr^ [which can 

also be called 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(2-pyridyto 
IH-pyrazole]; 

3-[(l-Cyclopentyl-3-ethylindazol)-6-yl]pyrazole [which can also be called 3-[(l- 
30 Cyclopentyl-3-ethylindazol)-6-yl]- IH-pyrazole];- 
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3-(4-Methoxy-3-(3R)-tetr^ ac ^ d [which can also 

be called 2-{3-[4-Methoxy-3-(3R)-tetrahydro^ 

acid]; 

5 3-(3-Benzyloxy-4-methoxyphenyI)pyrazole [which can also be called 3-(3-Benzyloxy-4- 
methoxyphenyl)-lH-pyrazole]; 

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofiiryloxyphenyl)pyra2ole- 1 -ylaceiic acid [which 
can also be called 2-{3-[4-Difiuoromethoxy-3-(3R)- 
1 0 tetrahydrofuranyloxyphenyl]pyrazole-l -yl} acetic acid] 

l-CyclohexylmethyI-5-(4-metto^^ [which 
can also be called l-Cyclohexylmethyl-5-[4-methoxy-3-(3R)- 
tetrahydrofuranyloxyphenyl]-lH-pyrazole]; 

15 

3-(3-Benzyloxy-4-me.thoxyph^ [which can also be 

called 3-(3-Benzyloxy-4-methoxyphenyl)-l-(23-difluorobenzyl)-lH-pyrazole]; 

3-(4-Methoxy-3 -(3R)-tetrahydrofuryloxyphenyl)- 1 - [N-( 1 ,2,3 ,4- 
20. tetrahydroisoquinolyl)carbonylmethyl]pyrazole [which can also be called 3-[4-Methoxy- 
3-(3R)-tetrahydrofuranyloxyphenyl]-l-[N-(l,2,3,4- 
' tetrahydroisoquinolyl)carbonylmethyl]- IH-pyrazole]; • 

l-[N-(7-Azaindolyl)carbonylmethyl]-3-(4-methoxy-3-(3R> 
. 25 tetrahydrofuryloxyphenyl)pyrazole [which can also be called l-[N-(7- 
Azaindolyl)carbonyImeihyl]-3-[4-m^ 
pyrazole]; 

3-(2-Acetyl-7-meihoxyben2ofiiran-4-yl)--l-(2,3-difluorobenzyl)pyrazole [which can also 
30 be called 3-(2-Acetyl-7-methoxybenzofaran-4-yl)-l-(2,3-diiluorobenzyi)- IH-pyrazole]; 
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3-(2-Acetyl-7-methoxyhsnzofuran-4-yl)- 1 -(4-methylsulfonyIbenzyl)pyrazole [which can 
also be called 3-(2-Acetyl-7-methoxybenzofuran-4-yl)-l -(4-methylsulfonylbenzyl)-lH- 
pyrazole]; 

5 1 -(2 I 3-DifIuorobenzyl)4-[3-(23-difluor6benzyloxy)-4-methoxyphenyl]pyrazole [which 
• can also be called l-(2,3-Difluorobenzyl)-3-[3-(2 5 3-difluorobenzyloxy)-4- 
methoxyphenyl]- 1 H-pyrazole] ; 

3-[3-(2,3-Difluorobenzyloxy)-4-methoxyphenyl]pyrazole [which can also be called 3-[3- 
1 0 ' (2 J 3-Difluorobenzyloxy)-4-methoxyphenyl]- lH-pyrazole] ; 

l-(2 ; 3-Difluorobenzyl)-3-(3-hydroxy-4-methoxyphenyl)pyrazole [which can also be 
called i-(2,3-Difluorobenzyl)-3-(3-hydroxy-4-methoxyphenyl)-lH-pyxazole]; 

1 5 3-(2-Acetyl-7-methoxybenzofiiran-4-yl)-l -(2-methylbenzyl)pyrazole [which can also be 
called 3-(2-Acetyl-7-methoxybeiizofuran-4-yl)-l-(2-methylbenzyl)-lH-pyrazole]; 

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(2-phenethyl)pyrazole [which can 
also be called 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(2-phenethyl)-lH- 

20 pyrazole]; 

l-(Acetophenone-2-yl)-3-(4-methoxy-3-(3R)-tetrahydrofuryioxyphenyl)pyrazole [which 
can also be called 2-{3-[4-methoxy-3-(3R)-tetrahydroruranyloxyphenyl]-pyrazol-l-yl}-l- 
phenyl- 1 -ethanone] ; 

25 

l-Benzyl-3-(4-methoxy-3-(3R)-tetrahydTofaryloxyphenyl)pyrazole [which can also be 
called 1 -Benzyl-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyll- lH-pyrazole]; 

l-CyclopentylOK4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole [which can also 
30 be called l-Cyclopentyl-3-[4-methoxy-3-(3R)-tetrahydrofuianyloxyphenyl]-lH- 

pyrazole]; 
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3-[(l-Cyclopentyl-3-etoylindazol)-6-yl]-l-(2 J 3-difluoroben Z yl)-lH-pyrazole; 
3-[(l-Cyclopentyl-3-ethylinda2ol)-6-yl]-l-(4-carboxyphenyl)-lH-pyrazole; 

5 

3-[(l-Cyclopentyl-3-ethylindazol)-6-yl]-lK4-methoxyphenyl)-lH-pyrazole; 

3-[(l-C7clopentyl-3-ethylmdazol)-6-yli)-l-(2-methylbenzyl)pyrazole [which can also be 
■ called 3-[(l-Cyclopentyl-3-ethylmdazol)-6-yl])-l<2-methylbenzyl)-lH-pyrazole]; 

10 - 
34(l-Cyclopentyl-3-ethylindazol)-6^ 

also be called 3-[(l-Cyclopentyl-3-ethylindazol)-6-yl])-l-(4-methylsulfonylbenzyl)-lH- . 
pyrazole]; 

15 3-[(l-Cyclopentyl-3-ethylindazol)-6-yl])-l-(2- P yndylmethyl)pyrazole [which can also be 
called 3-[(l-Cyclo P entyl-3-ethylmdazol)-6-yl])-lK2- P yridylmethyl)-lH-pyTazole; 

5^(l-Cyclopentyl-3-ethylmdazol)-^^ 
20 3-[4^ethoxy-M3R)-tetrahydrofW 

[which can 

also be called l-Cyclohexyhnethyl-S-t^methoxy-S-CSSHetrahydrofhranyloxyphenyl]- 
lH-pyrazole]; 



25 



l-Cyclohexylmethyl-3<4-methoxy-3-(3S)-tetrahydroniryloxyphenyl)pyrazole [which can 
also be called l-Cyclohexylmethyl-3-[4-methoxy-3-(3S)-tetrahydrofuranyloxyphenyl]- . 

IH-pyrazole]; 

30 3-(3 ,4-Dimethoxyphenyl)- 1 -(tert-butyloxycarbonyi)pyrazole [which can also be called 
tert-Butyl [3-(3,4-Dimethoxyphenyl)-pyra2ol-l-yl]carboxylate]; 
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3-(4-Methoxy-3-(3R)-tetrahydrofuryl6xyphen^ 

[which can also be called 3-[4-Methoxy-3-(3R)-tetrahydrofLiranyloxyphenyi]-l- 
(methylsulfonylbenzyl)- lH-pyrazole] ; 

5 

Isopropyl2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l-yl} 

l<23-Difluoroben2yl)-5-[4-methoxy-3-(3R)-tetrahydrofiiranyl-oxyphenyl]-lH- 
pyrazole; 

10 

5-(3-Cyclopentyloxy-4-methoxy P henyl)-3-methyl-l -phenyl- lH-pyrazole; 

l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofLxranyloxyphenyl]-3-trifluoromethyl-lH- 
pyrazole; 

15 

5-[4-M e thoxy-3-(3R)-tetrahydroniranyloxyphenyl]-l-(4-trifluoromethoxybenzyl)-lH- 
pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-phenyl-3-tnfluoromethyl-lH- 
20 pyrazole; 

Ethyl [5-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-3-tnfluoromethyl-lH : pyTazol- 
1-yl] acetate; 

25 [s^-Methoxy-SKSRVtetrahydrofuranyloxyphenyiyS-trifluoromethyl-lH-pyrazol-l- 
yl] acetic acid; 

Isopropyl[5-(4-meLhoxy-3-(3R)-teirahydro^ 
pyrazol-1 -yl]acetate; 

30 

i-(2,3-Difluorobenzyl)-5-(3;4-dimethoxyphenyl)-lH-pyrazole; 
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N-(3-Fluorophenyl)-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3- s 
trifluoromethyl-pyrazol- 1 - yl} acetamide; 

5 N^(5-Methylthiazol-2-yl)-2-{5-[4-methoxy-3K3R)-tetrahydrofuranyloxyj3henyl]-3- 
trifluorom ethyl -p yrazol- 1 -yl) acetamide; 

5-[4-Methoxy-3-(3R)-tetrahydroftiranyloxyphenyl]-l-(4-methylbenzyl)-lH-pyrazole; 
1 0 1 -(4-tert-Butylbenzyl)-5-[4-methoxy-3 -(3R)-tetrahydrofliranyloxyphenyl] - 1 H-pyrazole; 

544-Methoxy-3K3R)-tetrahydrofuranylox>phenyl]-lK4-trifluoromethylbenzyl)-lH-- 
pyrazole; 

15 i-(3,4-Difluorobenzyl)-5-[4-methoxy-3-(3R)4etrahydrofuranyloxyphenyl]-lH-pyrazole; 
l-(2-Fluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(3-nitrobenzyl)-lH-pyrazole; 

20 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]4-(4-meth6xycarbonylbenzyl)-lH- 
pyrazole; 

l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydroftiranyloxyphenyl]-3-methyl-lH-pyrazole; 

25 

5-[4-Methoxy-3<3R)-tetrahydrofuranyloxyphenyl]-3-methyl-l-phenyl-lH-pyrazole; ■ 
l-(3-Fluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

30- l.{3,50imethoxybenzyl)-5-[4-methoxyO-(3R)-tetrahydrofuranyloxyphenyl]-lH- 
pyrazole; 
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l-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydroftiranyloxyphenyl]-3-methyl-lH-pyra2ole; 

l-(3-Fluorobenzyl>5-[4-me^^ 
5 lH-pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l -phenyl- lH-pyrazole; 
l.Cyclohexyl-5-[4-metlioxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

10 

Ethyl l.-Benzyl,5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole-3- 
carboxylate; 

l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydromranyloxyphenyl]-lH-pyTazole; 

15 

lK3-Methoxybenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuraByloxyphenyl]-lH-pyrazole; 

l.(4-Fluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

20 l-(2-Methoxybenzyl)-5-[4- m ethoxy-3-(3R)-tetrahydrofura n yloxyphenyl]-3-methyl-lH- 
pyrazole; 



1 



-(l-Butyl)-5-[4-methoxy-3-(3R)-tetrahydroto 



25 l-(2-Fluorophenyl)-544-methoxy-3-(3R)-tetrahydrofuranyloxyphenyi]-3-m 
pyrazole; ■ 

l<4-Chlorophenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-me^ 
pyrazole; 

30 

[5-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-lH-pyrazol-l-yl]aceiic acid; 
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N-Cycloprbpyl-2-{5-f4-methoxy-3-(3R)-tetrahydrofiir^yloxyphenyl]-pyrazol-l- 
yljacetamide; 

5 N-Isopropyl-2-{5-[4-methoxy-3-(3R)-tetrahydTofuranyloxyphenyl]-pyrazol-l- 
yl}acetamide; 

3-Ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- l-(2-methoxybenzyl)-lH- 
pyrazole; 

10 

l-Cyclohexyl-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofiiranylox>Thenyl]-lH-pyra2ole; 

l-Benzyl-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrofuraiiyloxyphenyl]-lH-pyra2ole; 

1 5 Ethyl 3-ethyl-[5-(4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-lH-pyrazol-l- 
y]]acetate;. 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- l-(4-methoxyphenyl)-lH-pyrazole; 

20 5-[4-Methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-l-(2-phenylethyl)-lH-pyrazole; 

l-Ben2yl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole-3-carboxyUc 
acid; 

25 i:(2,3^imethylphenyl)-3-ethyl-5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-lH- 
pyrazole; 

lK4-Fluoropheiiyi)-5-[4-methoxy-3<3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

30 i-(3,4-Dimethylphenyl)-3-ethyl-5-[4-m^^ 
pyrazole; 
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3-Ethyl-5-[4-methoxy.3-(3R)-tetrahydrofuraBylox^ ' 
pyrazole; 

5 H2-Benzothiazolyl)-5-[4-methoxy^ 
pyrazole; 

lK3 3 4-Dimethylphenyl)-5-[4-methoxy-3^3R)-tetrahydrofliranyloxyphenyl]-3-methyl- 
lH-pyrazole; 

10 •. 

2-{5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l-yl}-N- 

phenylacetamide; 

N,N-Diethyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l- 
15 yljacetamide; 

. l-(23-Dimethylphenyl)-5^^ 
lH-pyrazole; 

20 i-{l-Benzyl-5-[4-mefoox^ 
yl}ethanone; 

2-{l-Benzylo-44-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazol-3- 
yI}ethanone; 

25 

{l-Ben3yl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazol-3- 
yljmethanone; 

l-(4-Bromophenyl)-5-[4-methoxy-3<3R)4etrahydroforanyloxyphenyl]-lK-pyrazole; 

30 . . 
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5. [4 -MethoxyoH3R)-tetrahydrofiiranyb 
pyrazole; 

544-Metlioxy-3K3R)-tetrahydi-ofuranyloxyp^^ 
5 pyrazole; 

l-(3,4-Difluoroben2yl)o-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; 
5_(3-Fluoro-4-methoxyphenyl)lK4-methoxycarbonylbenzyl)-lH-pyrazole; 

10 . 

l.(2 5 6-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrah y drofcanylox^^ 

5-[4-Methoxy-3K3R)-tetrahydrofaranyloxyphen y l]-l-(4-tnfiuorome^ 
pyrazole; . ... 

15 

.5-[4-Methoxy-3-(3R)-tetrahydrorliranyloxyphenyl]-l-(2-pyndyl)-lH-pyrazole; 

l^Benzothiazo^^^ 
20 i-(4-Fluorobenzyl)-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; 

.5.. [ 4-Methoxy-3<3R)-tetrahydroforanyloxyphenyl] 
pyrazole; 

25 5-[4-Methoxy-3K3R)-tetrahydrofuraiiyloxyphenyl]-3-methyl-l-(4- 
trifluoromethoxyphenyl)- 1 H-p yrazole ; 

• S-^Methoxy-S^RMetr^ 
. pyrazole; • 

30 
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5.[4-Methoxy-3K3R)-tetrahydrox^ranyloxyphenyl]-l-[4K4-moipholinyl)phenyl]-lH- 
pyrazole; 

5-(3-Fluoro-4-methoxyphenyl)- 1 -(4-methoxyphenyl)- lH-pyrazole; 

5 

l-Benzyl-5-(3-fluoro-4-niethoxyphenyl)-lH-pyrazole; ■ 

l-(2-Methoxyphenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH- P yra^ 

10 i-[2K6-Fluoropyndyl^ 

1 -(4-Carboxybenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

Ethyl 2-{5 T {4-methoxy-3-(3R)-tetrahydTofuranyloxyphenyl]pyrazol-l-yl}acetate; 

15 

l.(2-Hydroxyethyl)-5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

lK2-Methoxyethyl)0--[4-medioxy-3K3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

20 l-(2-Cyclopropylmethoxyethyl)-5-[4-methoxy-3K3R)-tetrahydroforanyloxyphenyl]-lH- 
pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofura^ 
pyrazole; 

25 

5-[4-Methoxy-3-(3R)-tetrahydrofu^ 
methyl- lH-pyrazole; 

l-[2-(6-Fluoropyridyl)]-5-[4-metho^ 
30 pyrazole; 
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5. [4 -Methoxy-3-(3R)-tetrahydroforanyloxypheny^ 

. 1 . [ 2K6-CMoropyridYl)]-544-methoxy-3-(3R)4etrahydrofurany^ 
lH-pyrazole; 

H 4-Carboxyphenyl)^ 

l-(4-Carboxybenzyl)-5-(3-fmoro-4-methoxyphenyl)-lH-pyTazole; 
10 5-(3 J 4-Diniethoxyphe.nyl)-l-(4-fluorobenzyl)-lH-pyrazole; 
5 -(3 3 4-Dimethoxyphenyl)-l-(4-methoxyphenyl)-lH-pyra2ole; 

and physiologically acceptable salts thereof, wherein in each case the compound can be 
1 5 m the form of a mixture of enantiomers such as the racemate or a mixture of 

diastereomers, or can be in the form of a single enantiomer or a single diastereomer. 

According to a further method aspect of the invention, the compounds of formulas 

I, II, EI, IV, V, and VI are selected from: 
20 3-(3-Cyclopentyloxy-4-methoxyphenyl)pyra2ole 

3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(2-methylbenzyl)pyrazole 
3K3-Cyclopentyl 0 xy-4-methoxyphenyl)-l-(2,3-difluorobenzyl)pyrazole 

3-(3-CYclopentyloxy-4-methoxyphenyl)- 1 -(4-mtrobenzyl)pyrazole 
3-(4-MethoxY-3K3R)-tetrahydromryloxyphenyl)-lK2-methylben 2y l)pyrazole 
25 l<2,3-Drfluorobe^yl)-3<4-methoxy-3K3R)-tetrahydromryloxy P hen y l)pyrazole 
l-(4-Airunobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)pyrazole 
3 .(4-Methoxy-3K3R)-tetrahydrofuryloxyphenyl)pyrazole 

3-(4-Methoxy-3<3R)-tetr^^^ 

l<4-Ammobenzvl)-3-(4-methoxy-3-(.3R)-tetrahydromr y loxyphen y 
30 3-(4-Difluoromethoxy-3K3R)-tetrahydrofuryloxyphenyl)-l-(N-(2- 
methyiphenyl)aminocarbonylmethyl)pyrazole 
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3-[3,4-Bis(difluoromethoxy)phenyl]pyrazole 
3.(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole 

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l <H-(2,3- 
difluorophenyl)aminocarbonylmethyl)pyrazole 

. 5 3-[3 ) 4-Bis(difluoromethoxy)phenyl]-l-(N-('2 J 3- 

difluorophenyl)aminocarbonylmethyl)pyrazole 
3.(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)- 1 -(N-(2-(6- 
methylpyridyl))aminocarbonylmethyl)pyrazole 
. i.(NK2-cyanophenyl)a m inocarbonylinethyl)-3-(4-difluoromethoxy-3-(3R)- 

10 tetrahydrofuryloxyphenyl)pyrazole 

3 -(4-Difluoromethoxy-3K3R)-tetrahydrofuryioxyphenyl)^ 

3K4-Dmuoromethoxy-3K3R)-tetrahydrofuryloxy T henyl)-lK2-methylben 2 yl)pyrazole 

l. ( 2,3-Difluoroben 2 yl)-3^ifluoromethoxy-3-(3R)-tetrahydro^ 

3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole 

15 H4 -Aminobe^ 

lK23-Difluorobenzyl)-3-(4-methoxy-3K3S)-tetrahydroforyloxyphenyl)pyrazole, 

l-Cyclohexylmethyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyph e nyl) Pi 'ra2ole, 

3-(4-Methoxy-3-(3R)-tetrahydrofurylo^ 

3<4-Methoxy-3-(3R)-tetrahydrofl^^ 
20 l-Ethylsulfonylo-(4-methoxyoK3R)-tetrahydrofuryloxyphenyl)pyrazole ; 

3-(4-Methoxy-3 -(3R)-tetrahydrofuryloxyphenyl)- 1 -(1 -propyQpyrazole, 
l-Benzylsulfonyl3K4-methoxy3^3R)-tetrahydroft 1 ryloxyph e nyl)pyrazole ) 

3 .(4-Methoxy-3-(3R)-tetr^^ 
3-[(l-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole,. 
25 3-(4-Methoxy-3-(3R)-tetrahydrofiiryloxyphenyl)pyrazole-l-ylaceticacid, 

3-(3-Benzyloxy-4-methoxyphenyl)pyrazole ! 

3K4-Difluoromethoxy-3K3R)-tetrahydrofaryloxyphenyl)pyrazoie-l-ylaceticadd, 

l-Cyclohexytaethyl-5K4-methox y -3^3R)-tetrahydrotoyloxyphenyl)pyrazole, 

3-(3-Benzyloxy-4-me.thoxyphenyl)-l-(2,3-difiuorobenzyl)pyrazole, 

30 3-(4-Methoxy-3-(3R)-tetxahydrofuryloxyphenyi)- 1 -[N-( 1 ; 2,3 ,4- 
tetrahydroisoqumolyl)carbonylmethyl]pyTazole, 
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l-[N-(7-Azaindolyl)carbonylmethyl]-3-(4-methoxy-3-(3R)- 

tetrahydrofuryloxyphenyl)pyrazole, 
3-(2-Acetyl-7-methoxybenzofiiran-4-yl)-l-(2 J 3-difluorobenzyl)pyra2ole I 

3-(2-Acetyl-7-methoxybenzofuran-4-yl)-lK4-methylsulfonylbe n zyl)pyrazole J 

5 i-(2,3-Difluorobenzyl)-3-[3-(2.,3-difluorobenzyloxy)-4-methoxyphenyl]pyrazole, 

3-[3-(2,3-Difluorobenzyloxy)-4-methoxyphenyl]pyrazole ) 
l-(2 5 3-Difluorobenzyl)-3-(3-hydroxy-4-methoxyphenyl)pyrazole, 
3-(2-Acetyl-7-methoxybenzofuran-4-yl)-l-(2-methylbenzyl)pyrazole, 
3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(2-phenethyl)pyrazole ) 
10 lKAcetophenone-2-yl)-3-(4-methoxy-3-(3R)-t e trahydrofuTyloxyphenyl) P yrazole ! 
l-Benzyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole, 
' 1 -Cyclopeniyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole, 
3-[(l-Cyclopentyl-3-ethylindazole)-6-yl]-l-(2 ! 3-difluorophenyl)pyrazole ) 

3 -[( 1 -Cyclopentyl-3 -ethylindazole)-6-yl])- 1 -(2-methylbenzyl)pyrazole, 
"15 3-[(l-Cyclopentyl-3-ethyUndazole)-6-y!])-lK4-rnethylsiilfonylbenzyl)pyrazole, 
3-[(l-Cyclopentyl-3-ethyUndazole)-6-yl])-l-(2-pyridylmethyl)pyrazole J 

3-(4-Methoxy-3-(3R)-tetrahydrofiiryloxyphenyl)-l-pyrazole, 
l-Cyclohexylmethyl-5-(4-methoxy-3-(3S)-tetrahydroforyloxypheiiyl)pyrazole ! 
l-Cyclohexylmethyl-3-(4-methoxy-3-(3S)-tetrahydrofuryloxyphenyl)pyrazole, 
20 3-(3,4-Dimethoxyphenyl)-l-(tert-butyloxycarbonyl)pyrazole, 
3-(4-Methoxy-3-(3R>tetrah^^ 

l-Isopropyloxycarbonylmethyl-5-(4-methoxy-3-(3R)-tetrahydrotonylphenyl)pyrazole, 
l-(2,3-Difluorobenzyl)-5-(4-methoxy-3-(3R)-tetrahydrofuraiiylpheiiyl)pyrazole, 
and physiologically acceptable salts thereof, wherein in each case the compound can be 
25 "in the form of a mixture of enantiomers such as the racemate or a mixture of 
diastereomers, or can be in the form of a single enantiomer or a single diastereomer. 

According to farther method aspect of the invention, the compound of formulas I, 

II, HI, TV, V, or VI is selected from: 
30 3-(3-Cyclopentyloxy-4-methoxyphenyl> 1 -(2,3-difluorobenzyl)pyrazole 

l-(23-Difluorobenzyl)-3-(4-methoxy-3-(3R)-tetrahydrofiiryloxyphenyl)pyrazole 
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l-C^Aminobenzy^-S-CS-cyclopentyloxy^-methoxyphenyDpyrazole 
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)- 1 -(N-(2,3 - 

difiuorophenyl)armnocarbonylmethyl)pyrazole 
3-(4-Difluoromethoxy-3K3R)-tetrahydrofuryloxyphenyl)-l-(N-(2-(6- 

5 me thylpyridyl))aminocarbonylmethyl)pyrazole 

lKN-(2-cyanophenyl)ammocarbonylmethyl)-3-(4-difluoro m ethoxy-3-(3R)- ■ 

tetrahydrofuryloxyphenyl)pyrazole 
3K4-D 1 fluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(4-mtrobenzyl)pyrazole • 

l^DifluorobrazyO^ 
10 3-(2-Acetyl-7-methoxybenzofuran-4-.yl)pyrazole 3 

3-[(l-Cyclopentyl-3-ethylmdazole)-6-yl]pyrazole, 
l-Cyclohexvlmethylo^-methoxy^ 

3-(2-Aceyl-7-methoxybenzofurati-4-yl)-l-(4-methylsulfonylbenzyl)pyrazole, 
[(l-Cyclopentyl-3-ethylindazole)-6-yl]-l-(2 J 3-difluorophenyl)pyrazole, 

.-[(1-CyclopentyW-ethyh^^^ 

3-[(l-Cyclopentyl-3-ethylmdazole)-6-yl])-l-(2-pyndylmethyl)pyrazole, 
l-(2 3-Difluoro^^ 

and physiologically acceptable salts thereof, wherein in each case the compound can be 
in the form of a mixture of enantiomers such as the racemate, or a rmxture of 
diastereomers, or can be in the form of a single enantiomer or a single diastereomer. 
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Prefeixed aspects include phannaceutical compositions comprising a compound of 
'this invention and a pharmaceutical^ acceptable earner and, optionally, another active 
agent as discussed below. A further preferred aspect includes a method of inhibiting, a 
PDE4 enzyme, especially ah isoenzyme, e.g., as determined by a conventional assay or 
5 one described herein, either in vitro or in vivo (in an animal, e.g., in an animal model, or 
in a mammal or in a human); a method of treating a psychiatric or neurological 
syndrome, e.g., depression and loss of memory, especially major depression and long- 
term memory, cognitive impairment or decline, memory impairment, etc.; a method of 
treating a disease state modulated by PDE4 activity, in a mammal, e.g., a human, e.g., 
10 those disease states mentioned herein. 

Methods of the invention include, but are not limited to, methods of enhancing 
cognition in a patient in whom such enhancement is desired, methods of treating a patient 
suffering from cognition impairment or decline, methods of treating a patient having a 

1 5 disease involving decreased cAMP levels, methods of inhibiting PDE4 enzyme activity in 
a patient, methods of .treating a patient suffering from memory impairment due to 
neurodegenerative disease, methods of; treating a patient suffering from depression, 
methods of treating a patient suffering from an allergic or inflammatory disease. All 
methods comprise administering to the patient an effective amount of a compound of the 

20 invention. Preferably, the patient is human. 

The compounds' of the present invention may be prepared conventionally. Some 
of the known processes. that can be used are described below. All starting materials are 
known or can be conventionally prepared from known starting materials. 



25 



Preparation of starting materials: 

1 A) R 2 Br, base R i Q 
R 1 0^ 1 B) R 2 OH, PPh 3 , DEAD 





, „ R 2 0 X 

HO X z 2 

1 



Z = CHO, COCH 3 , 3(OR 10 ),, or halogen 
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■ O 




EtO 



4 



,NHTs 



Scheme .1 



1) Base 




The starting materials for Formulas I and IV are prepared as shown in Scheme 1, 
Thus, appropriately substituted benzaldehydes 3 (X = CH, N) are subjected to Homer- 
Wadsworth-Emmons conditions with phosphonate 2. The resulting olefin is not isolated, 
but heated' to induce cyclization [Almirante, N, Cerri, A.; Fedrizzi, G.; Marazzi, G.; 
Santagosrino, M ; Tetrahedron Lett. 1998, 39, 3287-3290] to provide the corresponding 
pyrazoles 5. 

Alternatively, 3-substituted pyrazoles can be made from beta-ketoaldehydes and 
hydrazine [Murray, W, Wachter, M, Barton, D, Forenro-Kelly, Y. Synthesis, 1991, 18] 
or from various palladium couplings using a pyrazole aptly substituted in the 3 position, 
for example with a bromine or a boron. [Cacchi, S, Fabrizi, G,; Carnaio, A. Syn. Lett. 
1997,959-961]. 

Substitution on the pyrazole nitrogen is accomplished by treatment of the 
pyrazole 5 with an aopropnate base such as NaH, LDA or K 2 C0 3 in a polar aprotic 
solvent. This is followed by the addition of electrophile R 3 -L-X', where X' is a suitable 
leaving eroup such as a halogen or sulfonate (CI, Br, methanesulfonyl, etc.). A mixture 
of substituted pyrazoles 6a and 6b are obtained with the major isomer being the 1.3- 
disubstituted pyrazoles (6a). These isomers can be separated by HPLC. 
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1) Base 



2) R 3 LX' 





L-R J 



6a 

Scheme 2 



6b 



Reaction of pyrazole 5 with alkyl bromoacetate (preferably t-butyl bromoacetate) 
grves pyrazole substituted acetate esters: These esters are . saponified to acetic add 
derivatives 6a and 6b (L = CH 2 CO, R 3 = H) by treatment with either an acid, such as 
trifluoroacetic acid, or use of a base ; such as sodium hydroxide. Treatment of the 
resultant acetic acid products with thionyl chloride or oxalyl chlonde generates the 
corresponding acid chlonde. Subsequent reaction with a nucleophile such as an amine 
(e a aniline) rives the acetamide derivatives 6a and 6b (e.g., L = CH 2 CONH, R J - 
phenyl). Similarly, the acetic acid derivative (L=CH 2 C0 2 , R 3 - H) can be treated with 
HBTU or a suitable coupling reagent (i.e., DCC, HOBT, etc) and an amine compound to 
give the desired acetamide analogues 6a and 6b. 

Alternatively, (Scheme 3) compounds of the type 6a where R 2 = arylalkyl, alkyl, 
cvcloalkvl, heteroalkyl, cycloalkylalkyl, heterocyclic or heterocyclic-alkyl groups can be 
prepared by either Mitsunobu reaction between' phenol 7b and an appropriate alcohol 
(R 2 OH) or alkylation with a suitable electrophile, R 2 -X' (X' is a suitable leaving group 
such as a halosen or sulfonate (CI, Br, methanesulfonyl etc.)), and an appropriate base 
(i.e., K 2 C0 3l NaH, NaOH). (R 2 = arylalkyl, alkyl, cycloalkyl, heteroalkyl, 
cycloalkylalkyl, heterocyclic and heterocyclic-alkyl groups.) 

3-Aryloxy and 3-heteroaryloxy pyrazole denvatives of the type 6a (i.e., where R 2 _ 
is arvl or heteroaryl) are prepared by cross coupling reaction of phenol 7b with aryl 
boronic acids using a copper catalyst in the presence of an amine base. Suitable copper 
catalysts include copper diacetate, copper (II) chlonde, etc. Generally, halogenated 
solvents are utilized, such as chloroform, dichloromethane, L2-dichloroethane, and the 
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a, Commonly used bases include methylene, diisopmpylefcylamine, and 
nyrr „Udine. Alternative*, 3-ary.oxy and 3-heteroaryloxy pyrazde compounds can.be 
Resized in an analogous method as described p— y for 3-phenyloxyzohp-, 
led- utilizes an Ulhuan type conp.ing reaction staring w«h .odobenzene and 
whicft uuuz Palenschat D ; Paschelke, G.; Wachtel, 

hydroxyrolipram [Schimechen, R .; Horowskx, R., Palenscnat, jj , £ „ . . , 

nya -° ^ ... ^ 0 ttc patent 4 193 926, filed Mar. IS, 

H-KehrW 4-(polyalkoxyphenyl)-2-pyrrohdones., US Patent 

19 803. The other regioisoTner 6b may be. formed in an analogous manner. 
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15 




L-R J 



Compounds of Formntas n and V axe syn.hesn.ed m a srmtlar manner starting from 
« S For these reactions, the tetone should be protected before pytazole 
"n and can be depleted awards. Smtable protecting groups melude, but are 
not limited to, ketals and cyclic ketals. 




20 



Compounds of Formu.as in and VI axe synthes.zed in a similar manner starting from 
« , [Ma* A, - a,.,' "Indazo.e Denvat.es and The, Use as ^s of 
Phosphodiesterase. Type IV and the Production of Tumor Necrosts Factor TKF, U.S. 
Patent No. 6,262,040.] ' 



S7 



WO 2004/094411 



PCT/US2004/031899 




5 Synthesis of 1 ,5-pyrazoles 

A. Cross-Coupling reactions 

Alternative, the ,,5-disubsuu.ed compounds of Formula IV through VII can be 
' I0 prepared from 1-hydroxypyrazole 10 (Scheme 4) (EsKildsen, V. Yedso, P, Be^rup M., 
2001, 1053-10* EsKildsen, I., Knstensen, J., Vedso, P., Begtrrtp, M., J 0*. 
CHe m , 70,1, 66, S654-S656. Paulson, A.S., Esialdsen ,., Vedso, P., Begtrup, M / 
Ctot 2002, 57, 3904-3907), Thus, warming a solution of 1-bydroxypyrazole 10 wtth 
an electrophile such as a benzy! bromide or a-bromoaoetate in CHCls to 60 to 100 JC 
1S p r ov 1 des2.subs tlt u,ed-pyrazo,.,.ox 1 desn.Subse q uen,«rea U nentw, t hPOC.3 0rPOBr3 

m ahalogenated solvent such as CHC1, yrelds 5-halo-l-substitu.ed pyrazo.es 12. Such 5- 
halo-1-subs.im.ed pyrazoles can undergo eross-ooupling type reaction with aryl boromc 
acids •> (z = B(OH),) or can be metalated (e.g., halogen-magnesium exchange, 
ttansmetaiation with ZnCh) for a Negtsht-type reaction with an aryl hahde 2 (Z - 
20 halogen). 



Scheme 4 
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\\ / 
N-N 



R3IJK', CHCI3, 

50 to 100 C 



// 
N-N 



POX' 3 , CHC! 3 



OH 



O 



■10 
X' 



11 



f II 

N-N 



12 



Suzukii or Negishi 
Cross-coupling 




„ive,y, ,,5-disubstiru.ed pyrazoles 6b can be prepared from 2-^uanes , » a 
to ee step syndesis. Thus, drtbiane in.erme.iat. 13 can be preparedby reacbon of 
5 1 propane ditbio, and a Lewis actd catalyst sacb as B^O - anyone 

sol vent (Hatch, R.P., Shringarpure, J., Weinreb, S.M., J. Or, Chena, ^ 
' 4177) Subsequent reaction of .be attylhthium produced dithiane.anton w* • 

Lho, 14 ,0 «be pro.ec.ed p- k eto dithtane followed by treatment wrth an appropriately 
10 substituted hydrazine sa!t provides 1,5-disubsttoed pyrazoles 6b. 



Scheme 5 
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R 2 O^X^CHO 
3 



R=O^X 

14 



4) HS(CH 2 ),SH, BF 3 -Et 2 0; 



OH 




S^R° 




5) 



IB! _ 



6) Dess Martin Ox 

7) R 3 LNHNH 2 -HX 
Toluene, heat 



BuLi, HMPA 




6b 
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Mother method to prepare 1. 5 -^substituted pyrazoles of type 6b is through condensation 
reaction between 1,3-diketo derivative 16-and a substituted hydrazine (Reference: 
Kakamura, Toshio, et al., J. Med CHem, 2003, 46, 5416; Penning, TJX. «t al, J Med. 
Chan 1997, 40, 1347-1365.) The selectivity of this reaction for l,o versus 1,3- 
disubstituted pvrazoles vanes pending the substitution atRS. Formation^ the 1,5- 
disubstituted pyrazoles are favored when R8 is an electron withdrawing group such as 
carboxvlate or trifluoromethyl, or a small group such as hydrogen. Starting 1 ,3-diketo 
. derivatives..^ .are prepared from acetophenone derivatives 1 5 by reaction with sodxum 
hydride and an appropriately substituted ethyl acetate. 



15 



Scheme 6 




8) R 7 CH,MgCI; PCC 



O O 



R 1 0 




R 10)R3LNHNH,-HX 

3 ■ 



9) NaH, R8CH 2 CO,Et 



X' "COCH,R 
15 



16 




In a similar fashion, enammes of the type 17 undergo reaction with appropriately 
substimted hydrazines to provide target pyrazoles 6b. (Reference Yang, Ji, et al., J, Me, 
20 Chem. 2004, 47(6), 1547) 



Scheme 7 
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R 1 0 




11)(MeO) 2 CHN(CH 3 ) 2 



R 2 0 X "COCH 2 R 
15 

12) R 3 LNHNH 2 -HX 





6b 



10 



Compounds of Formula VHI can also be prepared using the general procedure 
described above. 

One of ordinary skill in the art will recognize that some of the compounds of 
Formulas I, II, in, IV, V, V!, VII and VH! can exis, in different geometrical « 
forms In addition, some of the compounds of ore present invention possess one or more 
asymmerric atoms and are thus capable of existing in the form of optica, isomers, as well 
t„ in .he form of racemic or nonraoemic mixtures thereof, and m the form of 
dl aster=omers and diastereomenc mixtures in,er alia. For examp.e, m the 3- 
tetrahydrofuranyl structure (R\ the carbon atom a, the 3-ring position will be chrral. All 
of these compounds, including, cis isomers,, trans isomers, diastereomic mrxtures, 
racemates, nonraoemic mixtures of enantiomers, substantially pure, and pure 
enantiomers, are within the scope of the present invention. Substantially pure 
enantiomers contain no more than 5% w/w of the corresponding opposite enanuomer, 
preferably no more than 2%, most preferably no more than 1 %. 

The optical isomers can be obtained by resolution- of the racenuc rmxtures 
M according to convention, processes, for example, by the formation of diastereomenc 
sate using an optically active acrd or base or formation of covalent diastereomers. 
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Examples of appropnate acids are tartaric, diacetyltartaric,. dibenzoyltartaric, 
ditoluoyltartaric and camphorsulfomc acid. Mixtures of diastersomers can be separated 
into then- individual diastereomers on the basis of their physical and/or chemical 
differences by methods known to those skilled in the art, for example, by 
5 chromatography or fractional crystallization. The optically active bases or acids are then 
liberated from the separated diastereomeric salts. 

A different process for separation of optical isomers involves the use of chiral 
chromatography (e.g., chiral HPLC columns), with or without conventional derivation, 

10 optimalb/chosen to maximize the separation of the enantiomers. Suitable chiral HPLC 
columns are manufactured by Diacel, e.g., Chiracel OD and Chiracel OJ among many 
others, all routinely selectable. Enzymatic separations,' with or without denization, are 
also useful. The optically active compounds of Formulas I-VHI can likewise be obtained 
by utilizing optically active starting materials in chiral syntheses processes under reaction 

1 5 conditions which do not cause racemization. 

In addition, one of ordinary skill in the art will recognize that the compounds can 
be used in different enriched isotopic forms, e,g., enriched in the content of 2 H, 3 H, U C, 
l3 C and/or l4 C. In one particular embodiment, the compounds are deuterated. Such 
20 deuterated forms can be made by the procedure described in U.S. Patent Nos. 5,846,514 
and 6,334,997. As described in U.S. Patent Nos. 5,846,514 and 6,334,997, deuteration 
can improve the efficacy and increase the duration of action of drugs. 

Deuterium substituted compounds can be synthesized using various methods such 
25 as described in: Dean, Dennis C; Editor. Recent Advances in the Synthesis and 
Applications of Radiolabeled Compounds for Drug Discovery and Development. [In: 
Curr., Pharm. Des., 2000; 6(10)] (2000), 110 pp. CAN 133:68895 AN 2000:473538. 
CAPLUS; Kabalka, George W.; Varma, Rajender S. The Synthesis of Radiolabeled 
Compounds via Organometallic Intermediates. Tetrahedron (1989), 45(21), 6601-21, 
30 CODEN: TETRAB ISSN:0040-4020. CAN 112:20527 AN 1990:20527 CAPLUS; and 
Evans, E. Anthony. Synthesis of radiolabeled compounds, J. Radioanal. Chem. (1981), 
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64(1-2), 9-32. CODEN: JRACBN ISSN0022-40S1, CAN 95:76229 AN 1981:476229 
CAPLUS. 

The present. invention also relates to useful forms of the compounds as disclosed 
5 herein, such as pharmaceutical^ acceptable salts or prodrugs of all the compounds of the 
present invention for which salts or prodrugs can be prepared. Pharmaceutical^ 
acceptable salts include those obtained by reacting the main compound, functioning as a 
base, with an inorganic or organic acid to form a salt, for example, salts of hydrochloric 
acid, sulfuric acid, phosphoric acid, methanesulfomc acid, camphorsulfonic acid, oxalic 
10 acid, maleic acid, succinic acid and citric acid. Pharmaceutic ally acceptable, salts also 
include those in which the main- compound functions as an acid and is reacted with an 
appropriate base to form, e.g., sodium, potassium, calcium, magnesium, ammonium, and 
choline salts. Those skilled in the art will further recognize that acid addition salts of the 
claimed compounds may be prepared by reaction of the compounds with the appropriate 
15 inorganic or organic acid via any of a number of known methods. Alternatively, alkali 
' and alkaline earth metal salts are prepared by reacting the compounds of the invention 
with the appropriate base via a variety of known methods. 

The following are further examples of acid salts that can be obtained by reaction 
20 ' with inorganic or organic acids: acetates, adipates, alginates, citrates, aspartates, 
benzoates, benzenesulfonates, bisulfates, butyrates, camphorates, digluconates, 
cyclopentanepropionates, , dodecylsulfates, ethanesulfonates, glucoheptanoates, 
glycerophosphates, hemisulfates, heptanoates, hexanoates, fumarates, hydrobromides, 
hydroiodides, 2-hydroxy-ethanesulfonates, lactates, maleates, methanesulfonates, 
25 nicounates, 2-naphthalenesulfonates, oxalates, palmoates, pectmates, persulfates, 3- 
phenylpropionates, picrates, pivalates, propionates, succinates, tartrates, thiocyanates, 
tosylates, mesylates and undecanoates. 

Preferably, the salts formed are pharmaceuticaily acceptable for administration to 
30 mammals. However, pharmaceuticaily unacceptable salts of the compounds axe suitable 
as intermediates, for example, for isolating the compound as a salt and then converting 
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the salt back to the free base compound by treatment with an alkaline reagent. The free 
base can then, if desired, be converted to a pharmaceutical^ acceptable add addition salt. 

■ The compounds of the invention can be administered alone or as an active 
5 ingredient of a formulation. Thus, the present invention also includes pharmaceutical 
compositions of one or more compounds of Formulas I, EI, HI, IV, V, VI, VH or VIE 
containing, for example, one or more pharmaceutical^ acceptable earners. 

Numerous standard references are available that desenbe procedures for preparing 
10 vanous formulations suitable for administering the compounds according to the 
• Mention. Examples -of potential formulations and preparations are contained, for 
example in the Handbook of Pharmaceutical Excipients, American Phaimaceutical 
Association (current edition); Pharmaceutical Dosage Forms: Tablets (Lieberman, 
Lachman and Schwartz, editors) current edition, published by Marcel Dekker, Inc., as 
15 well as Remington's Pharmaceutical Sciences (Arthur Osol, editor), 1553-1593 (current 
edition). 

In view of their high degree of selective PDE4 inhibition, the compounds of the 
present invention can be administered to anyone requiring PDE4 inhibition. 
20 Administration may be accomplished according to patient needs, for example, orally, 
nasallv, parenterally (subcutaneously, intravenously, intramuscularly, intrastemally and 
by infusion) by inhalation, rectally, vaginally, topically and by. ocular administration. 

Various solid oral dosage forms can be used for administering compounds of the 
,5 invention including such solid forms as tablets, gelcaps, capsules, caplets,^ granules, 
lozenges and bulk powders. Thecompounds of the present invention can be admmistered 
alone^r combined with various pharmaceutic ally acceptable earners, diluents (such as. 
sucrose, mannitol, lactose, starches) and excipients known m the art, including but not 
limited to suspending agents, solubilizers, buffering agents, binders, dismtegrants, 
30 preservatives, colorants, flavorants, lubricants and the like. Time release capsules, tablets 
. and gels are also advantageous in administering the compounds of the present invention. 
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Various liquid oral dosage forms can also be used for administering' compounds 
- of the inventions, including aqueous and non-aqueous solutions, emulsions, suspensions, 
syrups and elixirs. Such dosage forms can also contain suitable mert diluents known m 
5 the art such as water and suitable extents known in the art such as preservatives, 
wettin* stents, sweeteners, flavorants, as well as agents for emulsifying and/or 
suspend** the compounds of the invention.' The compounds of the present mvention 
may be injected, for example, intravenously, in the form of an isotonic sterile solution. 
Other preparations are also possible. 

10 . 

Suppositories for rectal admimstration of the compounds of the present invention 

can be prepared by mixing the compound with a suitable excipient such as cocoa butter, 

salicylates and polyethylene glycols. Formulations for vaginal admimstration can be m 

the form of a pessary, tampon, cream, gel, paste, foam, or spray formula contammg, m 

1 5 addition to the active ingredient, such suitable carriers as are known in the art. 

For topical administration, the pharmaceutical composition can be in the form of 
creams, ointments, liniments, lotions, emulsions, suspensions, gels, solutions, pastes, 
powders, sprays, and drops suitable for administration to the skin, eye, ear or nose. 
20 Topical admimstration may also involve transdermal administration via means such as 
transdermal patches. 

Aerosol formulations suitable for administering via inhalation also can be made. 
For examnle, for treatment of disorders of the respiratory tract, the compounds according 
,5 to the invention can be administered by inhalation in the form of a powder (e.g., 
micromzed) or in the form of atomized solutions or suspensions. The aerosol formulation 
can be placed into a pressurized acceptable propellant. 

The compounds can be administered as the sole active agent or in combination 
30 ' With other pharmaceutical agents such as other agents used in the treatment of cognitive 
nnpairment and/or in the treatment of psychosis, e.g., other PDE4 inhibitors, calcium 



95- 



PCT/US2004/011899 

WO 2004/094411 

. channel blockers, chloinergic drags, adenosine receptor modulators, ampakines NMDA- 
R modulators, mGluR modulators, and cholmesterase mhrbitors (e.g., donepezrl, 
nvastrcmme, and galanthamme). In such combinations, each actrve mgredrent can. be 
admimstered either m accordance with their usual dosage range or a dose below their 
5 usual dosage range. 

The present invention farther includes methods of treatment that involve 
inhibttion of PDE4 enzymes! Thus, the present invention includes methods of selectwe 
inhibition of PDE4 enzymes in annuals, e.g., mammals, especially humans, wheretn such 
10 inhibition has a therapeutic effect, such as where such inhibition may reheve coupons 
involving neurologtcal syndromes, such as the loss of memory, especially long-term 
memory Such methods compnse admmis.enng to an animal in need thereof, espeetally 
a mammal, most especially a human, an inhibitory amount of a compound, alone or as 
part of a formulation, as disclosed herein. 

The condition of memory impairment is manifested by hnpaument of the ability 
,o learn new" infonnation and/or the inability to recall previously learned mformatton. 
Memory tmpaitment is a primary symptom of dementia and can a!so be a symptom 
associated with such diseases as Alzheimer's dtsease, schizophrenia, Parkinson's dtsease, 
20 Huntington's d.sease, Kelt's disease, Creutzfeld-Iahob disease, HIV, cardtovascuiar 
disease, head trauma as well as age-related cognitive decline. 

Dementias are drseases that include memory loss and additional intellectual 
mmairmen. separate from memory. The present invention mchrdes methods for treatmg 

05 patients suffering from memory impairment a all forms of dementia. Dementias are 
classified according to their cause and include: neurodegenerative dementras 
(Sjzheuner's, Parkmson's disease, Pick's dtsease), vascular (Infarcts, Hemorrhage,. 
Cardiac Disorders), tmxed vascular and Alzhetmer's, hao.enal meningitis, Creutzfeld- 
Jacob- Dtsease, and multiple sclerosts), traumatic (subdural hematoma or tranmattc brant 

30 ' tnjury), infectious (HIV), tozic (heavy metals, alcohol, medtcations), metabotic (Vrtamm 
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- n rxrc hvnnxia Cushins's disease, psychiatric (depression and 
B12 or folate oenciency), CNS hypoxia, uusaiu = 

schizophrenia) and hydrocephalus. 

The present invention also includes methods for treating memory loss separate . 

5 fr om dementias, mcluding mild cogrutive impairment (MCI) and age-telated cognitive 
decline The present mventicn mcludes methods of treatment for memory tmparxment as 
a result of drsease mcluding Huntington's dtsease and Down's syndrome. Accordmg to 
another aspect, the invention includes methods for treating memory loss from anesthetics, 
chemotherapy, radtation treatment, post-surgtca. trauma, postraumatic stress drsoraer 

10 (PTSD), obesity, and diabetes. 

The compounds of the invention can also be used to treat schrzophrenfa, bipolar 
or mamc depresston, major depress.on, and drug addiction. PDE4 inhibitors can be used 
,o rarse c*MP levels and prevent neurons from undergoing apop.oats. PDE4 mhrbuors 
lS are also known to he antiinflammatory. The combmation of preventing neurons 
apoptoais and inhabiting inflammatory responses mate these compounds useful to treat 
nLode.enera.ion resultmg from any dtsease or injury, mcludtng strolte, Alzhermers 
disease, "multiple sclerosis, amyo.aterosclerosis (ALS), and mtt.tip.e systems atrophy 
(MSA), as well as spinal injury. 

PDE4 inhibitors have been shown to produce antidepressant effects m humans 
and antidepressant effects fn ammal models of depresaton. Clinical studies rn 
humans suffering from major depressron have demonstrated efficacy of the PDE4 
hotter, rolipram, wrth comparable results in some of these smdres to those of 
a 5 dearpramme [Bobon D, Breuler M.Gerard-Vandenhove MA. Guito-Goffiou, F, Plomteux 
G Sane-Hernandez M, Schra.zer M, Trmsfcntaines B, von Frenckell R, Wachtel H 
(19M) la Phosphodiesterase Inhibition a New Mechanism of .Antidepressant Action? Eur . 
Arch Psychratr Neuro! Sci. 238:2-6; Meya U, Waohtel H, Sastre-Hemandez M (1991) 
Inhibition of Phosphodiesterase as an Antidepresarve Mechamsmt Cluneal Properties of 
30 Rohoram. In Ansseau M, von French, Franc. G (eds, B.olo^oa. Markers o, 
Depression: State of the art. Elsevrer Science Publishers B.V., Pp. 209-213, Zhu J, Mux 
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' E Winblad B (2001) The Antidepressant and Anti-inflammatory Effects of Rotipram in 
the Cental Nervous System. CNS Drug Rev.ews 7:387-398], Rotipram was active m a 
number of biochemical and behavioral preclinical models of antidepressant act,v,,y 
- [Wachte. H (1983) Potential .Antidepressant Activity of Rolipram and other Selechve 
, Cyclic Adenosine 3 ',5 '-Monophosphate Phosphodiesterase Inhbttors. 
" Neuropharmacology 22: 267-272: and Wachte, H., Schneider HH (1986) Rolipram, a 
novel antidepressant dmg, reverses the hypothenma and hypokinesia of monoamme- 
d ep,eted once by an action beyond postsynaptic monoamme receptors. 
Neuropharmacology 25:1119-1,26]. More recently, studies wuh rotipram have 
demonstrated efficacy of .his compound in the tail suspension and forced swunmmg 
ra odels of antidepressant activity; these effects were eliminated in animals transgemcally 
modified to lack the PDE4D subtype suggesting that the antidepressant effects of 
rotipram are mediated by i«a inh,bi„on of the PDE4 enzyme, specially the PDE,P 
s ub«ype [Zhanz H-T, Huang Y, Jin S-L, Fnth SA, Suvama N, Con,, M, O 
(2002, Antidepressant-^ Profrie and Reduced Sensitivity ,0 Rotipram m Mace 
Deficren, in the PDE4D Phosphodiesterase Enzyme. Neuxopsychopharmacology 27:587- 

595], 

Thus in accordance with a preferred embodiment, the present invention includes 
' methods of denting patients suffenng from memory impairment due to, for example, m„d 
costive impaumen, due to aging, Alzheimer's dasease, schizophrenia, Parkmson s 
■ djease, Huntings d.sease, Pick's d,sease, Creutzfe,d-Iakob d,sease, depress 
^ head trauma, stroke, CNS hypcx,a, cerebral senihty, multiinfarc, demenha and 
oLr 'neurological cond.tions, as well as HIV and cardiovascular diseases, compnsang 
administering an effective amount of a compound accordmg to Formulas I, II, m, IV, V, 
VI, VII or VTH or a pharmaceutically acceptable salt flaereof. 

' As' mentioned, me compounds of the invention also exbtibrt and- inflammatory 
activity As a result, the inventive compounds are usefiul in the treatment of a vanety o, 
aner-'c and mflamma«ory drseases, particularly d,s=ase states charactenzed by decrease 
cvclic AMP levels and/or elevated phosphodiesterase 4 levels. Thus, in accordance wrth 
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a further embodiment of the invention, there is provided a method of treating allergic and ■ 
inflammatory disease states, comprising administering an effective amunt of a compound 
according to Formulas I, II, III, IV, V, VI, VII or VIE or a pharmaceutical^ acceptable 
salt thereof. Such disease states include: asthma, chronic bronchitis, chrome obstructive 
s pulmonary disease (COPD), atopic dermatitis, urticaria, .allergic rhinitis, allergic 
conjunctivitis, vernal conjunctivitis, esoniophihc granuloma, psoriasis, inflammatory 
arthritis, rheumatoid arthritis, septic shock, ulcerative colitis, Crohn's disease, reperfusion 
injury of the myocardium and brain, chronic glomerulonephritis, endotoxic shock, adult 
respiratory distress syndrome, cystic - fibrosis, emphysema, arterial restenosis, 
10 artherosclerosis, keratosis, rheumatoid spondylitis, osteoarthritis, pyresis, diabetes 
melhtus, pneumoconiosis, chronic obstructive airways disease, chronic obstructive 
pulmonary disease, toxic and allergic contact eczema, atopic eczema, seborrheic eczema, 
- lichen simplex, sunburn, pruritis in the anogemtal area, alopecia areata, hypertrophic 
scars, discoid lupus erythematosus, follicular and wide-area P yodermias, endogenous and 
15 exogenous acne, acne rosacea, Beghet's disease, anaphylactoid purpura nephritis, 
inflammatory bowel disease, leukemia, multiple sclerosis, gastrointestinal diseases, 
autoimmune diseases, osteoporosis, and the like. The compounds can also be used in a 
method of treating patients suffering from disease states characterized by decreased 
NMDA function, such as schizophrenia. The compounds may also be used for neuronal 
,0 regeneration. The compounds can also be used to treat psychosis characterized by 
elevated levels of PDE4, for example, various forms of depression, such as mamc 
• depression, major depression, and depression associated with psychiatric and 
neurological disorders. The compounds may additionally be used for neurogenesis. . 

o 5 The use of trisubstituted phenyl derivatives for treating asthma, chronic 

bronchitis, psoriasis, allergic rhinitis, and other milammatory diseases, and for inhibiting 
tumor necrosis factor is known within the art. See, e.g., WO 98/58901, IP 1 1-189577, TP . 
10-072415, WO 93/25517, WO 94/14742, US 5,814,651, and US 5,935,978. These 
references describe 1,3,4-trisubstituted phenyl compounds said to exhibit PDE4 

,0 inhibition activity. They also describe assays for determining PDE4 inhibition activity, 
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• • t „„_j c The entire disclosures of these 

and methods for synthesizing- such compounds. ine enure 

documents are hereby incorporated by reference. 

PDE4 inhibitors may be used to prevent or. ameliorate osteoporosis, as an 
, antibiotic; for treatment of cardiovascular disease by mobilizing cholesterol from 
atherosclerotic lesions, to treat rheumatoid arthritis (RA), for long-term inhibits of 
mesenchvmal-cell proliferation after transplantation, for treatment of urinary obstruction 
secondary to benign prostatic hyperplasia, for suppression of chemot,xis .and reduction of 
evasion of colon cancer cells, for treatment of B cell chrome lymphocytic leukemia (B- 
10 CLL) for 'inhibition of utenne contractions, to attenuate pulmonary vascular ischerma- 
reperfusion injury (mi), for corneal hydration , for inhibition of IL-2R expression and 
' thereby abolishing HIV- 1 DNA nuclear import into memory T cells., for augmentation or 
■ glucose-induced insulin secretion, in both the prevention and treatment of colitis, and to 
inhibit mast cell degranulation. 

The invention is also suitable for use in the treatment of a class of disorders 
Known as.polydutamine-repea. diseases. These dtseases share a common pathogemc 
mutation. The expansron of a C AG repeat which encodes the amino acid glutamme, 
within tire genome leads to production of a mutant protein having an expanded 
oo polyglutamine regrou. For example. Huntington's drsease has been linked to a mutation 
of the protein huntingtin. In mdrviduals who do no. have Huntington's drsease, 
huntinatin has a polyglutamine region containing about S to 31 glu.amrne residues. For 
individuals who have Huntington's disease, huntingtin has a polyglutamine regron wrth 
over 17 "lutamine residues. Aside mom Huntington's disease (HD), other known 
,5 polvdutamine-repeat diseases and the associated proteins are: dentatorubral- 

paffidoluvsian atrophy, DRPLA (atropbin-J); spmocerebellar ataxia type-! (ataxm-t); 
spmocerebellar ataxra type-2 (ataxm-2); sptnocerebeta ataxia type-3 also called 
Machado-Joseoh disease, MID (ataxin-3); spinocerebellar ataxia lype-6 (alpha la-voltage 
dependent calcrum channel); spinocerebellar ataxia type-7 (ataxm-7); and spma! and 
bulbar muscular atrophy, SBMA, a!so known as Kennedy disease (androgen receptor). 
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. Thu< in accordance with a further aspect of the invention, there is provided a ■ 
me «hod of treating a polyghrtamine-repeat disease or CAG repeat expanston disease 
comprise administering to a patient, especially a human, a therapeutically effecfive 
amount of a comoound accordmg to Formulas I-VIH. In accordance with a further 
, embodiment, there is provided a method of treating Huntington's disease ,(HD), 
dentatombral-pallidolnysran atrophy (DRPLA), spinocerebellar ataxia type-1, 
spinocerebellar ataxia type-2, spinocerebellar ataxra type-3 (Maehado-Ioseph disease), 
^cerebellar araxta type-6, spmocerebellar ataxra type-7, or spinal and bulbar muscular 

j ■ • + ■ ,tn * T^tipnt esneciallv a human, a therapeutically 
atrophy, comprising admirnstenng to a pahent, especially . 

effective amount of a compound according to Formulas I-VIII. 

The compounds of the present invention can be administered as the sole active 
a ,en. or in combination with other pharmaceutical agents such as other agents used m the 
treatment of cognitive impairment and/or tn the treatment of psychosis, e.g., other PDE4 
inhibitors, calcium channel blockers, chlomergic drogs, adenosine receptor modulators, 
anaphases NMDA-R modulators, mGluR modulators, and cho.mesterase inhibitors 
(, . donepezil, nvastigimine, and galanthamine). In anch combinations, each active 
indent can be administered either in accordance with their usna, dosage range or a 
dose below their usual dosage range. 

■ The dosages of the compounds of the present invention depend upon a variety of 
factors including "the particular syndrome to be treated, the seventy of the symptoms, the 
route of administration, the frequency of the dosage interval, the particular compound 
utilized, the efficacy, toxicology profile, pharmacokinetic profile of the compound, and 
the presence of any deleterious side-effects, among other considerations. 

The compounds of the invention are typically administered at dosage levels and in. 
a mamma, customary for PDE4 inhibitors snoh as those known compounds mentroned 
above For example, the compounds can be admimstered, m single or multiple doses, by 
oral administrate a« a dosage level of generally 0.001-100 mglkglday, for example, 
0 01-100 mg/kg/day, preferably 0.1-70 mg/kg/day, especraliy 0.5-10 mg/kg/day. Umt 
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dosage forms can contain generally 0.01-1000 mg of active compound, for example, 0.1- 
50 mg of active compound. For intravenous administration, the compounds can be 
administered, in single or multiple dosages, at a dosage level of, for example, 0.001-50 
mg/kg/day, preferably 0.001-10 mg/kg/day, especially 0.01-1 mg/kg/day. Unit dosage 
5 forms can contain, for example, 0.1-10 mg of active compound. 

In carrying out the procedures of the present invention, it is of course to be 
understood that reference to particular buffers., media, reagents, cells, culture conditions 
and the like are not intended to be limiting, but are to be read so as to include all related 

10 materials that one of ordinary skill in the art would recognize as being of interest or value 
in the particular context in which that discussion is presented. For example, it is often 
possible to substitute one buffer system or culture medium for' another- and. still achieve 
similar, if not identical, results. Those of skill in the art will have sufficient knowledge of 
such systems and methodologies so as to be able, without undue experimentation, to 

15 make such substitutions as will optimally serve their purposes in using the methods and 
procedures disclosed herein. 

The present invention will now be further described by way of the following non- 
limiting examples. In applying the disclosure of these examples, it should be kept clearly 
20 in mind that other and different embodiments of the methods disclosed according to the 
present invention will no doubt suggest themselves to those of skill in the relevant art. 

In the foregoing and in the 'following examples, all. temperatures are set forth 
uncorrected in degrees Celsius; and, unless otherwise indicated, all parts and percentages 
25 are by weight. 

The entire disclosures of all applications, patents and publications, cited above. 
' and below, including U.S. Provisional Application Serial No. 60/463,725, filed April- 18, 
2003, are hereby incorporated by reference in their entirety. 
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EXAMPLES 



jVxample 1 

5 Example 1A: Synthesis oiM-Methoxy-S-O^Hetrabydrofuryloxybenzaldehyde 
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3-Hydroxy-4-methoxybenzaldehyde (7.6 g; 50 mmol) >vas dissolved in THF (200 
mL) followed by addition of (S)-3-hydroxytetrahydrofuran (6.0 mL; 75 mmol) and 
tnphenvlphospmne (19.7 g; 75 mmol). The resulting solution was cooled to 5 °C and 
dnsopropyl azodicarboxvlate (14.8 mL; 75 mmol) was added dropw.se over 10 minutes. 
The clear o^anse solution was stared at ambient temperature for 16 hours. Than layer 
chromatosraphy analysis using a 1:1 mixture of hexane/ethyl acetate determined the 
reaction to be complete. The solvent was removed under reduced pressure and the 
residue was taken in ethyl acetate (60 mL) and extracted twice with 20% aqueous sodium 
bisulfite (150mL/extraction). The extracts were pooled and washed with ethyl acetate 
(75 mL) The aqueous layer was basified with solid sodium hydroxide (26 g) and then 
extracted with 3 x 150 mL of ethyl acetate (150 mL/extraction). The organic extracts 
were pooled, washed with 40 mL of brine, dried (Na,S0 4 ), and concentrated to afford / A 
. (660/0) of a pale yellow oil. l H NMR (CDC1 3 ; 300 MHz) 6 2.2-2.4 (m, 2H); 3.8-4.1 (m, 
7H); 5.0 (m, 1H); 7-0 (d, 1H); 7.4 (s, 1H); 7.5 (d. 1H); 9.9 (s, 1H). ES-MS 
[M+H]+=223.2 

. The following compounds were prepared in a similar fashion with different" 

starting materials: 
25 l-Bromo-4-methoxy-3-(3R)-tetrahyQrofLiranyloxybenzene. 

4-Methoxy-3-(35)-tetrahydrofuryloxybenzaldehyde. 
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Example IB: Synthesis of S-^Metfaoxy-S-C^Hetrahydrofuranyloxypheuyll-lH- 
pyrazole 



10 




Sodium hydride (60% in mineral oil, l.Slg, 37.7 mmol) was suspended m THF 
(70 mL) and cooled to 5°C followed, by .addition of diethoxyphosphorylaootaldehyde 
.osvthydrazone (6.51 g, 18.7 mmol) in THF (20 mL) over 10 mmntes. After srimng for 
30 nnnu.es a. 5°C, the yeUow suspension was treated with a solution of 4-memoxy-3- 
^Henahydmtay.oxybenzaldehyde (2.S4 g, 12.8 mmol) in THF (20 mL) and surred 
for 1 hour at room temperature and 16 hours at S0°C in an orl bath. After eoohng to room 
temperature, the reaction was pouaed into 5% aqueous NaH.PO. and extracted with ethyl 
acetate The extract was washed with water and brine, dried over Na 3 S0 4 and 
concentrated to afford a yellow solid. Recrystallization from ethyl acetate furmshed 1.9 g 
(57%) of 3-[4-Methoxy-3-(3JJ)-te.rahydrofuranyloxyphenyl]-lH-pyrazol= in two crops as 
1S li.ht vellow solids, (mp 149-1 5,°C}; 'HNMR (CDCh, 300 MHz) 5 2.23 (m, 2H), 3.So- 
4T0 (m, 4H), 3.S9 (s, 3H), 5.02 (m.lH), 6.54 (m,lH), 6.92 (m,lH), 7.25 (m,2H), 7.60 
(m,lH); MS [M+Hj=261. 

The followmg compounds were prepared in a similar fashion with different 

20 starting materials: 

A. 3-(3,4-Dimethoxyphenyl)-lH-pyrazole 

B. 3-(3-Cyclopentyloxy-4-methoxyphenyi)-lH-pyrazole 

C. 3-[3 ,4-Bis(difluoromethoxy)phenyl]-lH-pyrazole 

D. 344-Dix^oromethoxy-3-(3R)-tetrahydrofnranyloxyphenyl]-lH^ 
25 E. 3-(3-Benzyloxy-4-methoxyphenyl)pyrazole 

F. 3-[3-(2 5 3-Difluorobenzyloxy)-4-methoxyphenyl]pyrazole 
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Synthesis of l-(2,3-difluorobenzyl)-3-[4-methoxy-3-(3R)- 
tetrabydrofuranyloxyphenyll-lH-pyrazole 



Chiral 



20 




3. t 4-M=thoxy-3-(3R)te.rahydrofuranyloxyphenyl]-lH-pyrazole (243 mg, 0.96 
^01) was dissolved in DMF (3 mL) , room temperamre and treated with sod,™ 
hydn de (75 mg, 1 — wath sharing ^ 3 hours. The reaction ^™ ^ 
1 a somtion of 2,3-drfluorobenzyl bromide (0.35 naL, 2.79 tnmol) » DMF 1 »L) 
and share, at room temperature for 16 hours. The reaction was dUuted with ethyl acetate 
and washed with water three times and bnne once. The organ, layer was dned over 
sod,um sulfate and concentrated to an oil whtch was purified on a column of srhca ge 
^ a hexane/ethy, acetate gradient. Tubes containtng the compound were poo ed an 

t„„i ™ m . 190%1 of l-(2.3-difluoroben2yl)-J-W- 
evaporated under vacuum to anord a./mg (K'o) r 

me.hoxy-3-(3R)-te.rahvdrofuranyloxyphenyl]-lH-pyrazole as a colorless otl. MS 
rM + H]= 337; >H NMR (CDCls, 300 MHz) 8 2.23. (m,2H), 3.3-4.! (m, 4H), 3.92 (s, 3H), 
a.1 (m, 1H), 5.4 (s, 2H>, 6, (s, 1H), 6.9 (m,2H>, 6.95-7.11 (m ,2H), „ (m,2H) 7« 
,s 1H) A minor product consisting of 1 -(2,3-d 1 fluorobenzyl)-5- l 4-methoxy-a-(aR)- 
teL-ahydrofuranyloxy-phenyn-lH-pyraaoie was also formed, which can be separated and 
isolated by preparative HPLC (see, e.g., Example 3). 
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The following compounds were prepared in a similar fashion with drfferen. 
•Bring mater* (in some eases, the 5-regmisomer was also formed and could be 

separated by methods known in the art such as preparative HPLC): 

A 3. ( 3.Cyelopentyloxy-4-methortyphenyl)-l-(2-methylbenzyl)-lH.pyrazo 1 e 

5 B sK^Cvclopentyloxy-a-methoxvphenyD-l-C^-.S-dtfluorobenzyD-lH-pyraaote 

r 3.( 1 -Cyclopent y loxy-4. m etho X yphenvl)-l-(4-mtrobenzyi)-lH-pyrazole 

D 34a.Me t hoxy-3^R)rte,rahydromrany,oxyphenylhlK2-methylbenzyl).l H -pyrazoU 

E 1 .(4-AimnobenzvI).3-(3-cyclop=n t ylox y -4-methox y phenyl)-lH-pyra 2 ole 

p 3_r4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenylj-l-(4-nitrobenzyl)-IH-pyrazole 

l0 G ^-AnnnobenzyBW^^ 
R H 4- M uorome,ho* y -3-(3R>«etr^ 

r^-Mnuoromemoxy^^^ 

15 J. ^ajS^^ 
iH-pyrazole 

K. 1< 4-.4 J nmobenzyl)-3-[4-diftuorome.hoxy-3-(3R)-t=.rahydromranyloxyphenyl]-lH- 
pyrazole 

L. ,-(2,3-Drfluorobenzyl)-3-[4-methoxy-3-(3S)-tetrahydrofuranyloxyphenyl]-lH- 

20 MTcUhaxylme^ 

N 3-[4-Me m ox y -3K3R)-«etrahydrofuranyloxyphenyl]-l-(3-phenprop y l)-lH-pyrazole 

0 ' M 4-Me t hoxy-3<3R)-tetrahy to ^ 

p 1 . EmylS ulfon y !.344.memox y .3<3R)4etrah y dromran y lox y phenyl]- 1 H-pyrazole 
05 Q 3-[4-Memoxy-3<3R)-tetrah y drofuran y loxyphen y l}-l-(l-propyl) : lH-p y razole 

R 1 -Benaylsn.fonyl-3.t4-Methoxy-3-(3R)-tetrah y drofuran y loxyphenyl].lH.pyrazole 
S^44-M=thox y rt,<3R)-tenahydromranyiox y phen y l>l<2-pyrtdyhne,hyl)-lH-p y ra 2 o 1 e 
T. 3K3-Benzyloxy-4-memoxyphenyl)4-(2,3-difluoroben 2y l)-lH-P y raaole 
' ■ U S-^-Meaoxy-J^-tetrahydrofuianyloxyphenyll-l-rN-tl, 2,3,4- 
30 tetrah y droisoqumol y l)carbon y lmethyl]-lH-pyrazole 
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V. 1 -[N-(7-Azaindolyl)carbonylmethyl]-3-[4-Methoxy-3-(3R)- 

tetrahydrofuranyloxyphenyI]-lH-pyrazole 
W. i^Difluorobe^ 

X i-p3, Dl f 1U orobenzYl)-3-(3-hydroxy-4-methoxyphenyl)-lH-pyi-azole 

5 Y M^Meihoxy^RM^^ 

Z. 2-{344-methoxyo^3R)-tetrahydrofu J anyloxyphenyl]-pyrazol- 1 -yl} - 1 -phenyl- 1 - 

ethanone] 

AA l-Ben 2 yl-3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole 
AB l-Cyclopentyl-3-[4-Methoxy-3-(3R)-tetrahydrofurai iy loxyphen y l]-lH- P yrazole 

10 AC. 3-[4-Methoxyo-(3R)^ 

l-C y clohexylmethvl3K4-methox y C,-(3S)-tetrahydrofuranyloxyphenyl)-lH- 

. pyrazole 
AE. 3^4-Methpxy-3^R)-tetr^ 

15 pyrazole 

AF 3-(^Acetvl-7-methox y benzofuran-4- y l)-l-(2,3-difluorobenzyl)-lH-p y razole . 

AGF3-(2-Acetyl-7-methoxybenzofuran-4-yl)-l-(4-methyls U lfonylbenzyD^ 

.AH 3-P-Acet y l-7-methox y benzofuTan-4- y l)-l-(2-meth y lb e nzyl)-lH- Py razole 

AI l-(,-Methoxyethyl)-544-methoxy-3-(3R)-t e trahydrofl l ra n yloxyphenyl]-lH-p y Tazole 

20 AJ. H 2-Cyclopropylmethoxye^^ 
lH-pyrazole 



25 



pyrazole 
AD. 



Example 3 

1 -Cyc 1 ohexylmet 11 yl-3-[4- m ethox,-H3R)-tetrahydrof,raoylo W henyll-lH-pyr a zo. e 




Chiral 



aadl-Cyclohexylmethyl-S-^methoxy-S-O^-tetrahydrofuranyloxypheuyll-lH^ 
pyrazole 
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A solution of ,- [ 4-me. ll oxy-3-(3R)-te.rahydrofeanyioxyphenyl]-m.pyTazo 1 a (78 
m . 0 3 »-oI) in DMF (2.mL) was treated withsodium hydride (60% in oil, 24 mg 0.6 
^ and stirred a, room .emperahrre for three hours. The reaction n^re was then 
tre a,ed with a sohttion of ( b_,hyI)cyclohexane (0,3 mL, 0.9 mmol) m DMT . 
mL) and stirred a, anient temperature for 16 hours. The nature Was « * ethy 
acetate (60 mL) and washed with water (2x20 mL, and bnne (1x15 mL), oned (Na.SO.) 
and concentrated to 250 mg of an or., which waa chroma.ographed over silica gel usmg a 

^ rnncentration of fractions afforded 92 mg of an 

10-30% ethyl acetate/hexane gradient. Concentration 

• • ™~-c in a ratio of 3*5:1 as determined by LLMo. 
o,lconsistingofamixtureofreg,o.somersinaratioota.a.i 

The mixture of regioisomers was taken in 1 mL of ace.onitnle/vvater (a:2 with 0, /.. 
fOT mc ac,d) and resoived hy preparative hplc using a Waters CIS, 5 urn, 3 Ox 0 mm 
cotam with a flow rate of 45 mUmm. A gradient of 35-80% aceton— 
contaimng 0, % formic acrd over 6 minutes was employed and a Waters 2996 PDA 
.elector was utilized to trigger collection a, 248 nm. Basehne resolution was aomeve 
Wlth pea, A eluting a, 7,1 mm and P eak B Curing a, ,15 mm. Tuhes contammg each 
isomer were concentrated on a Genevac HT4 Series II Evaporator aupplymg 14m 
of (pea, A; retention tune - 7,1 manu.es) ^yc.ohexyfrn.thyl-S-^methoxy-S-pH - 
^ahydrofuranyloxyphenyD-lH-pyrazole and 54 m S of (pea, B retention time = 8.1, 
ntinutes) l-cyc 1 oh=xylme«hy I -3.[4-memoxy-3-(3R)-tetiahyd r omranyloxypheny 11 - h- 
minuiesj .1 y . wl= os7 'h NMR. for peak A 

pyrazole, each as colorless oris. Both peaks exhibit [M-rH] ™* ' 

CDC.,, 300 MHz) 6 0,0 (m, 2H), 1,-1.3 (m, 3H), 1.4-1.7 (m, 5H), 1.9 (m, H , 2.2 (m, 
U 3 8-4.2 (m, 9H), 4.97 (a, 1H), 6.22 (s, 1H), 6,2 (s, 1H), 6.96 (a, 2H), 7.0, (s, 1* 
>H NMR of peak B (CDC, 300 MHz) 5 0,0 (m, 2H), 1,-1.3 (m, 3H), 1.4-27 (m 5H), 
I 9 (m 1H), 2.2 (m, 2H), 3,-4.2 (m, 9H), 5.0S (s, 1H), 6.44 (s, 1H), 6, (d, 1H), 7,5 (m, 



25 

3H) 



108' 



WO 2004/094411 



PCT/US2004/01l8i>y 



10 



15 



20 



The following compounds were prepared in a similar fasmon with different starting 
materials: 

A. i- C yclohexylmethyl-5-[4-meta^^ 

B. Iso P ropvl2-{5-[4-methoxy-3-(3R)4etrahydrofuranyl P henyl]-pyrazoi-l-yl}acetate 

C. l-(2,3-Difluoroben2yl)-5-[4--methoxy-3-(3R)-tetrahydrofurany^ 

Example 4 

Intermediate B: Synthesis of 2-Acetyl-4-bromo-7-methoxyben 2 ofuran 

2-Acetyl-7-methoxybenzofuran (1.0 g, 5.3 mmol) was dissolved in glacial acetic 
' acid (P9 mL) followed by addition of sodium acetate (1.3 g, 15.8 mmol). The reaction 
was treated dropwise with a solution of bromine (0.26 mL, 5.26. mmol) in glacial acetic 
acid (10 mL) at room temperature followed by stirring for one hour. The solvent was 
removed under vacuum. The residue was dissolved in water and extracted three times 
with dichloromethane. The combined organic extracts were washed with 2% aqueous 
sodium bicarbonate, dried over sodium sulfate and concentrated under vacuum. The 
residue was purified on silica gel using a 50-100% dichloromethane/hexane gradient 
affording the product as a white solid. (1 .00 g, 75%). 'H NMR (CDC*. 300 MHz) 5 7.44 
(s, 1H), 7.32 (d, 1H), 6.80 (d, 1H), 4.0 (s, 3H), 2.62 (s, 3H). 



Intermediate C: Synthesis of 4-bromo-7-methoxy-2-[2-methyKl,3-dioxolan)-2- 

25 yl]benzofuran 

A solution of 2-acetyl-4-bromo-7-methoxybenzofuran (0.50 g, 1 ,86 mmol), 5 mL 

of ethylene glycol and PPTS (46 mg, O.l86mmol) was refluxed overmght in benzene 
07 mL) using a Dean Stark apparatus.' The reaction was cooled to room temperature, 
washed with aqueous sodium' bicarbonate, dried over sodium sulfate and evaporated 
30 under vacuum to afford 293 mg (50%) of 4-bromo-7-methoxy-2-[2-methyl-(l,3- 
dioxolan)-2-yl]benzofuran as an. oil ! H NMR (C-DCI3, 300 MHz) 5 7.28 (d, 1H), 6.74 
(s, 1H), 6.69 (d, 1H), 4.04 (m, 4H), 1.84 (s, 3H). 
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Intermediate D: Synthesis of 7-methoxy-2-[2-metbyl-(l ? 3-dioxola D )-2-yl]. 

benzofuran-4-carboxaldehyde 

4-Bromo-7-methoxy-2-[2-methyl-(l ; 3-dioxolan)-2-yl]ben2ofuran (666 mg, 2.1 

annoO was dissolved in THF (21 mL), cooled to -60 °C under an argon atmosphere, and 
t-butyl lithium (2.6 mL, 1.7 M) was added with stirring at -60 °C. The xmxture was 
stirred at -60 °C for one hour.. DMF (0.82 mL, 10.6 mmol) in THF (20 mL) was added, 
and the reaction was stirred at ambient temperature overnight. The reaction was poured 
into aqueous sodium bicarbonate and extracted three times with ethyl acetate. The 
combmed extracts were washed once with water, once with brine, and dned over sodium 
sulfate. Evaporation of the solvent under reduced pressure followed by purification on 
silica gel using a 10-50% ethyl acetate/hexane gradient afforded 7-methoxy-2-[2-methyl- 
(1 Vdioxolan)-2-yl]-benzofuran-4-carboxaldehyde (399 mg;'72%) as an oil. l H NMR 
(CDCI3, 300 MHz) 5 10.01 (s, 1H), 7.66 (d, 1H), 7.45 (s, 1H), 6.SS (d, 1H), 4.08 (m, 7H), 
1.S4 (s. 3H). .. 



Example 5 

Synthesis of 3-(2-AcetyI-7-methoxybenzofuran-4-yl)pyrazole 




A suspension of sodium hydnde (60% in oil, 174 mg, 4.36 mmol) in THF (5 mL) 
was cooled to 0°C under argon, and then treated with a solution of 
diethoxyphosphorylacetaldehyde tosylhydrazone (759 mg, 2.2 mmol) in THF ( 7mL). 
After stirring at 0°C for 30 minutes' a solution of 7-methoxy-2-(2-methyl-[l,3]dioxolan-2- 
yl)benzoftiran-4-carboxaldehyde (381 mg, 1.45 mmol) in THF (5mL) was added and the 
reaction stirred at room temperature overnight followed by stirring at 65°C for 5 hours. 
After cooling to room temperature, the reaction was poured into 5% aqueous NaH,_P0 4 
and extracted with ethyl acetate. The extract was washed with water, washed with brine, 
dried over Na,S0 4 , and concentrated. The residue was chromato graphed on silica gel 
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using a 25-50% ethyl acetate/ hexane gradient to afford the dioxolane protected pyrazole 
(So/mg, 70%). The masked ketone (306 mg) was taken in 3M HC1 in THF (10 mL) and 
stirred = ai room temperature for 2 hours. The solution was neutralized with sodium 
•bicarbonate and extracted with ethyl acetate three tunes. The combined extracts were 
washed with water, washed with brine,' dried over sodium sulfate and concentrated under 
vacuum. The residue was purified on silica gel using hexane/ethyl acetate (1:1; v/v) to 
isolate 3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole (192 mg, 74%) as a yellow solid. 
l H NMR (CDC13, 300 MHz) 6 8.09 (s, 1H), 7-70 (d, 1H), 7.53 (d, 1H), 6.9S (d, 1H), 
6.70 (d, 1H), 4.07 (s, 3H), 2.65 (s, 3H). 



Example 6 

Intermediate E: Synthesis of 4-difluoromethoxy-3-b.ydroxybenzaldehyde 

3,4-Dihydroxybenzaldehyde (20 g, 145 mmol), chlorodifluoroacetic acid sodium 
salt (55.19 g, 362 mmol) and sodium hydroxide (5.50 g, 138 mmol) were stirred in DMF 
(1200 mL) at 55°C under mtrOgen for 16 hours. The pH was adjusted to 1.0 by the 
addition of 10 % aqueous HC1 followed by extraction with ethyl acetate (3x 500 mL). 
The combined extracts were evaporated under vacuum. The residue was purified on 
silica gel using a 10-20% ethyl acetate/hex ane gradient. 4-difluoromethoxy-3- 
hydroxybenzaldehyde was isolated in 24% yield (6.62 g). l H NMR (CDC1 3 , 400 MHz) 5 
6.1 (br s, 1H), 6.4S-6.85 (t, 1H OCHF 2 ), 7.26 (d, 1H), 7.44 (d, 1H), 7.55 (s, 1H), 9.91 (s, 
1H). 

Intermediate F: Synthesis of tert-Butyl 2-{3-[4-difluoromethoxy-3-(3R)- 
tetrahydrofuranyloxyphenyI]pyrazoI-l-yl} acetate 

3-[4-Diiluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole (1 99 

mg, 0.67 mmol) was dissolved in DMF (9mL). Sodium hydride (60% in oil, 54 mg.. 1.34 
mmol) was added at room temperature and stirred for 1 hour followed by addition of tert- 
butyi bromoacetate (0.30 mL ; 2.01 mmol) in DMF (lmL). The reaction was stirred for 
16 hours at room temperature, diluted with ethyl acetate, and washed with water twice 
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. • i cnr iinm sulfate and concentrated to 500 mg 
and brine once. The solvent was aned over sodium sunaie 

■r • -,-n ciiirq crel usinc a 20-50% ethyl acetate/hexane 
of a pale yellow oil, which was punfiec, on silica gel usm 0 

• ^ adient ' to afford tert-butyl 2- { 3-[4-difluoromethoxy-3-(3RV 

tetrahvdrofuranyloxyphenyl] pyrazol-l-yl} acetate as a colorless oil (145 mg, 53%). MS 
, r M+ H]=411 'H NMR (DMSO 300 MHz) 5 1.42 (s, 9H). 2.05 (m, 1H), 2.23 (m. 1H), 
3.8-4.0 (n, 4H), 4.93 (s, 2H), 5,3 (br s. 1H), 6.78-7.28 (t, 1H OCHF 2 ), 6.80 (s, 1H). 7.21 
(d, 1H), 7.38 (d, 1H) : 7.45 (s, 1H), 7.77 (s, 1H). 

' Synthesis of 2- { 3-[4-difluoromethoxy-3-(3R)-tetrahydrofur a n y loxyphenyl]pyra Z ole- 
10 1-yl} acetic acid 

F ^" F Chirai 




N-N O 

■o O 



tert-Butyl ^{S-^-difluoromethoxyJ^-tetrahydrofuranyloxyphenyllpyrazol- 
LyDacetate (762 mg. 1.85 mmo!) was steed in dichloromethane (UmL) and treated 
with trifluoroacetic acid (t ImL) with sttmng for 90 minutes. The so.ven, was removed 

15 under reduced pressure and paruuoned between ethyl acetate/water. The organie layer 
was washed with water three tunes and brine once. After drying over sodium sulfate, the 
solvent was stopped to furnish 2-{3-[4^noro m ethoxy-3-(.etrahydrofuryloxy)phenyl] 
pyra2 ol=-l-y,)aceuc acid as a semisohd (657 mg. 100%) MS [M + H]=355. H MvfR 
(CDCh 300 MHz) 5 2.25 (m. 2H). 4.02 (m, fflj. 5.07 (m. 2H), 5.2 (br s, 1H), 6.31-6.31 

20 (t, 1H OCHF:), 6.61 (s, 1H), 7.19-7.28 (tn, 3H), 7.29 (s, 1H), 7.52 (s, 1H). 

2.{3-(4-Methoxy-3-(3)?)-tetrahydrofuranyloxyphenyl)pyrazole-l-yl)acetic add 
was synthesized in a sunilar manner with different starring matenals. 

25 Example 7 

Synthesis of 2- { 3-[4-Dilluoromethoxy-3-(3R)-tetrahydrofuran y loxyphea y l]-pyrazo l - 
l-yl}-N-{2,3-difluorophenyi)acetamide 
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2-{3-[4-difluoromethoxy-3K3R)-tetrahydrofuranyloxyphenyl]pyrazol-l-yl}acetic 
acid (84 rug, 0.23 mmol) was dissolved in. dichloromethane (2mL), cooled to 5°C and 
" treated the oxalyl chloride (2M in dichloromethane, 0.13mL, 0.26 mmol) and stirred for 

5 90 minutes. In a separate flask, 2,3-difmoroaniline (0.35mL, 0.35mmol) in THF (2mL) 
was treated with sodium hydride. (60% in oil, 22 mg, 0.56 mmol) and stirred for 90 
minutes. The solvent from the initial flask was removed under reduced pressure. The 
residue was taken in THF (2mL), cooled to 5°C and treated with the 
difluoroaniline/hydride suspension followed by stirring at ambient temperature for 16 

1 0 hours. The solvent was removed under vacuum and the residue was partitioned between 
. ethyl acetate/water. The organic layer was washed with water and brine, dried over 
sodium sulfate and evaporated to afford 57 mg of a brown oil. This was adsorbed onto a 
preparative, thin" layer chromatography silica gel plate (20x20 cm, 2000 micron) using 
ethyl acetate/hexane (1:1 v/v) to elute. '.The product was isolated from the plate by 

15 scraping and suspending the silica gel in ethyl acetate following by filtering through a 
bed of Celite'. Evaporation of the solvent afforded 2-{3-[4-difluoromethoxy-3-(3R)- 
tetrahydromranyloxyphem as a whlte 

foam (15 mg, 14%) MS [M4-H]=446; >H NMR (CDC1 3 , 300 MHz) 5 2.23 (m, 2H), 4.05 
(m, 4H), 4.98 (s, 2H). 5.1 (s, 1H), 6.3-6.7 (t, 1H OCHF2) 6.65 (s, 1H), 6.8 (m, 1H), 6.9 

20 (m, 1H), 7.25 (m, 2H), 7.56 (s, 2H) S.3 (t, IK), 9.8 (s, 1H). 

The following compounds were prepared in a similar fashion with different 
starting materials: 

A . 2-{3-[3,4 T Bis(difluoromethoxy)-phenyl]-pyrazol-l-yl}-N-(2- 

25 methylphenyl)acetamide] 

B. 2-{3-[3,4-Bis(difluoromethoxy)-phenyl]-pyrazol-l-yl}-N-(2,3- 

difluorophenyl)acetamide] 
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C. , -N-(2-cyanophenyl) -2- ( 3-[4-difluorom e «ho X y-3-(3R)-«*ahyd ro fcanyIox W henyl]- 

pyrazol-l-yl] acetamide 

D. 2 -{3-[4-Difluoro^ 

(6-methylpyridyl)] acetamide] 

5 

Example 8 

Intermediate G: Methyl 3-etbyl-lH-indazol-6-yl-carboxylate 

To a sotat.cn of 1.35 g (7.! nunc.) of 3-eftyl-lH-mdazol-6-yl-carboxyUc aod, 

10 [Marfa, A., et a,., "Indole Derivatives and Then Use as fiohMors of 
Phosphatase Type IV and the Production of Tumor Necrosis Faetor TOT 
■ Patent No 6 762,040], 2.9 mL (71 mmol) of methanol, and 0.95 g (7.S mntoi) of DMAP 
in 60 mL of CH,C, ; was added 1.5 g (7.8 mmol) of EDCI-HC1. Thrs mixhn-e was stirred 
at room temperature overmght, concentrated and the residue d.ssolved in 50 mL of ethy 

15 acetate. The otganie layer was successive* washed with 40 mL of IN HC1, 40 mL of 
water and 40 mL of bnne, dried (Na 3 SO.), and concentrated. The residue was punned by 
chromatography over silica gel using a grad.ent of 35% to 50% ethy! acetate in hexanes 
over 70 minutes as etaant to yield S60 mg (4.2 mmol) of methyl 3-ethyl-lH-indazol-o-yl- 

. .carboxylate. 'H-NMR (CDCW S 11.7 (s, 1H), 8.18 (s, 1H), 7.73 (apparent ,, 9.0 Hz, 

20 2H), 3.94 (S.3H), 3.03 (q, 7.5 Hz, 2H), 1.42 (t, 7.5 Hz, 3H). 

Intermediate H: Methyl i-Cydopenty.-3-ethyHH-indazo.-6-y.-earboxy.ate 

To a flask containing 337 mg (S.4 mmol) of NaH (60% in mineral ml), 1.7 mL 
(8 4 mmol) of 15-crown-5 and 42 mL of DMF was added 860 mg (4.2 mmol) of methy. 
05 3-ethyl-lH-ndazo.-6-y.-carboxyla«e. This mixture was stirred at room temperature for 3 
" hours and then 1.35 mL (12.6 mmol) of cyclopentyi bromrde was added and the reaction 
was stirred a, room temperature overmght. The solvent was removed and the residue was 
dissolved in 40 mL ethy. acetate, washed wrrh 30 mL of water and 30 mL of bnne, dned - 
(Na,SC,), and concentrated. The residue was punfied by column chromatography over 
30 Si* using a sten gradient of 10% ethy. acetate in hexanes until the first compound eluted 
and men 50% ethyl acetate in hexanes to provide 662 mg (2.4 mmol) of methyl 1- 
cydopentyl-S-ethyl-lH-mdazol-^yl-caxboxylate as a dear oil along with 144 mg (0.53 



114 



PCT/US2O04/011899 

>004/09441J 

mmol) methyl 2-(cyclopentyl-3-ethyl)-2H-mdazol-6-yl-carboxylate as a yellow oil. 'H- 
NMR (CDCb) 5 8.17 (s. 1H), 7.71 (dd, Jl- 8.4 Hz, J2 = 6.7 Hz, 2H), 5.0 (p. J - 7.5 Hz, 
1H), 3.97 (s, 3H), 3.00 (q, I = 7.5 Hz, 2H), 2.16 (m, 4H), 1.52 (m, 2H>, 1-74 (xn, 2H). 
1.39 (t. J = 7.6 Hz, 3H). 

Intermediate I: l..CycIopentyl-3-ethyl-6-hydroxymethyl-lH-indazole 

DIB AX (10 mL, 1M in toluene) was slowly added with stirring at -50 °C to a 
solution of 886 mg (3.25 mmol) of methyl l-cyclopentyl-3-ethyl-lH-mdazol-6-yl- 
carboxylate in 32 mL of CH 2 C1, The reaction stirred at -50. °C for 1 hour and was 
quenched bv the slow addition of 4 mL of MeOH and then, with stirring, poured into a 
saturated Rochelle's salt and ethyl acetate mixture (60 ml each). Stimng continued at 
room temperature until both layers were clear. The organic layer was separated and the 
aqueous layer was extracted with 3 x 40 mL of ethyl acetate. The organic fractions were 
combined, dried (Na 2 S0 4 ), and concentrated. The compound was purified via column 
chromatography over SiC, using a 1:4 solution of EtOAc in hexanes as eluant to yield 
497 mo (1 75 mmol) of l-cyclopentyl-3-ethyi-6-hydroxymethanol-lH-indazole as a clear 
oil 'H-NMR (CDCb) 5 7.66 (d, J - 8.2 Hz, 1H), 7.42 (s, 1H). 7.07 (d, J = 8.2 Hz), 4.92 
(p, J = 7.7 Hz, 1H), 4.84 (d, J = 5.5 Hz, 2H), 2.99 (q, J = 7.6 Hz, 2H), 2.15 (m, 4H), 2.04 
(m, 2H), 1.73 (m, 2H), 1.38 (t, J = 7.6 Hz, 3H). 

Intermediate J: l-Cyclopentyl-3-ethyl-lH-indazol-6-yl-carboxa.dehyde 

To a solution of 427 mg (1.75 mmol) l-cyclopentyl-3-ethyl-6-hydroxymethanol- 
, ^ iH-mdazole in 58 mL of CHC1, was added 2.1 g (24.1 nnnol) of MnO, The reaction 
was stirred at room temperature for 6 hours, the solids were removed by filtration and the 
filtrate was concentrated. The residue was purified via column chromatography over 
SiC, using 3% ethyl acetate in hexanes as eluant to give 332 mg (1.37 mmol) of 1- 
cyclopentvl-3-ethyl-lH-indazol-6-yl-carboxaldehyde as a clear oil. l H-NMR (CDCI3) 5 
10 13 (s. 1H). 7.94 (s. 1H), 7.78 (d. J = 8.2 Hz, 1H), 7.61 (d,. J = 8.2 Hz, 1H), 5.02 (p, J = 
7.4 Hz, 1H), 3.02 (q, J = 7.5 Hz, 2H), 2.19 (m, 4H), 2.02 (m, 2H), 1.76 (m, 2H), 1.40 (t, J 
= 7.5 Hz,3H). 
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v[(l-CycIopentyl-3-ethylindazoI)-6-yl]-lH-pyra2ole 

A flask containing 165 mg (4.12 mmol) of NaH (60% in mineral oil) and 4 mL of 
THF was placed under Ar and cooled to 0 °C. ' A solution of 716 mg (2.06 mmol) of 
diethoxyphosphorylacetaldehyde tosylhydrazone in 7 mL of THF was added over 5 
<5 minutes The reaction stirred at 0 °C for 30 minutes followed by the addition of a 
solution of 332 mg (1.37 mmol) of 1 -cyclopentyl-3 -ethyl- lH-mdazol-6-yl- 
carboxaldehyde in 4.5 mL THF. The ice bath was removed and the solution was stared 
at room temperature for 4 hours, and then heated to 65 °C overmght. The reaction 
"mixture was cooled to room temperature, poured into 50 mL of 5% NaH 2 PQ 4 and 
. 10 extracted with 3 x 25 mL of ethyl acetate. The organic layers were combined, dned over 
■ Na.S0 4 , concentrated, and punned by column chromatography over S1O3 using a • 
oxadient from 10% to 50% ethyl acetate in hexanes over 20 minutes to yield 185 mg 
(0 66 mmol) of l-cyclo P entyl-3-ethyl-6-(lH-pyrazol-3-yl)-lH-mdazole as a white foam. 
'H-NMR (CDCI3) 5 7.S0 (s, 1H), 7.69 (d, J = 8.3 Hz, 1H), 7.65 (s, 1H), 7.5 (d, J = 8.3 
15 Hz, 1H), 6.7 (s, 1H) 4.90 (p, J - 7.5 Hz, 1H), 3.00 (q, J - 7.5 Hz, 2H), 2.13 (m, 4H), 2.00 
(m, 2H), 1 .71 (m, 2H), 1 .40 (t, J = 7.5, 3H). 

Example 9 

3-[(l-CyclopentyI-3-ethylindazol)-6-yl]-l-(2,3-difluorobenzyl)-lH- P yrazole 



20 




25 



' A solution of 31.8 mg (0.11 mmol) of 3-[(l-cyclo P ent y l-3-ethylindazol)-6- y l]-lH-- 
pyrazole in 1 mL of DMF was added to a flask containing 12.9 mg (0.32 mmol) of NaH 
(60% in mineral oil) and 1 mL of DMF. This was stirred at room temperature for 3 
hours. Then, a solution of 43 uL (0.33 mmol) of 2,3-difluorobenzyl bromide in 1 mL of 
DMF was added and the reaction was stirred at room temperature overnight. The mixture 
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' was poured into a mixture of 10 mL of water and 10 mL of ethyl acetate. The organic 
la yer was Washed with 2 x 10 mL of water and 1 x 10 mL of bnne. The orgamc layer 
was then dried over Na,S0 4 , filtered and the solvent was removed under reduced 
pressure Purification via column chromatography over 4 g of silica using 5% ethyl 
5 acetate in hexanes to 10% ethyl acetate m hexanes gradrent over 10 ■ minutes to give 24 
m c (0 06 mmol, 52% yield) of 3-[(l-cycloperityl-3-ethyhndazol)-0- y l]-l-(2p- 
difluorobenzyD-lH-pyxazole as a clear oil.. 'H-NMR (CDCI3) 5 7.34 (s, IB). 7.69 (d, J = 
3 3 Hz 1H). 7.54 (d. J - 8.3 Hz, 1H), 7.50 (s, 1H). 7.15-7.04 (m, 3H), 6.63 (s, 1H), 5.43 
(s, 2H), 4.99 Cp. J - 7-6 Hz, 1H), 3.01 (q, J - 7.4 Hz, 2H), 2.12 (.. 4H), 1.98 (s, 2H), 1.75- 
• 10 1.72 (m,2H), 1.40 (t, 7.4 Hz, 3H). 

The following compounds were synthesized in a similar maimer with different 
starting materials: 

A 3-[(l-Cvclopentyl-3-ethylindazol)-6-yl]-l-(2,3-difluorophenyl)-lH- P yrazole 
.15 B 3-[(l-Cyclopentyl-3-ethylmdazol)-6-yl])-l-(2-methylbenzyl)-lH- P yrazole 

C 3-[(l-Cyclo P eut y l-3-eth y lmdazol)-6-yl])-l-(4-methylsulfonylhenzyl)-lH-pyrazole 
D v [ (l-Cyclopentyl-3-ethylindazol)-6-yl])-l-(2-pyridyImethyl)-lH-pyrazole 



20 Example 10 

S vnthe S isof2-{4-Metho X y-3-(3R)-tetrahydrofuranyloxyphenyll-l 5 3-dithiane 
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4-Methoxy-3-(3R)'-tetrahydroforanyloxybenzaldehyde (8.37 g; 37.6 mmol) was 
' dissolved in dichloromethane (120 mL) followed by addition of 1,3-propanedithiol (1 1-3 
mL ; 113 mmol) and boron tnfluonde etherate (0.6 mL). The reaction mixture became 
mi ldly exothermic and turbid. Reaction monitoring by LC-MS showed complete 
S conversion taking place in 90 minutes. The reaction was washed with 30 mL of water 
and 30 mL of brine, dried over anhydrous sodium sulfate and concentrated. Trituration 
of the residue with ether produced a white solid that was collected by filtration and dried 
yielding 9.09 g (77%) of 2-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-L3-dithiane. 
■H NKR (CDC1 3 ; 300 MHz) 5 1.85-2.25 (m, 4H); 2.85-2.95 (m, 2H); 3.0-3.1 (m, 2H); 
10 3.85 (s, 3H); 3.9-4.1 (m, 4H); 4.95-5.00 (m, 1H); 5.1 (s, IB); 6.85 (d, 1H); 7.00 (d, 1H); 
7.05 (d, 1H). ES-MS [M+H]+=313.2 



Example 11 

Synthesis of2.-{2-[4-Methox y -3-(3R)-tetrah y drofuran y loxyphen y l]-l,3-dithian-2- 
15 y l}propanoI 



20 



25 




O 




o 



Solid 2-[4-methoxy-3-(3R)-tetrahydrofuranyloxy P henyl]-L3-dithiane (2.5 g; 8 
mmol) was added to an oven-dried flask equipped with a stir bar, septum and an inert gas 
line Dry tetrahydrofuran (40 mL) was added and stirred at -40 °C using an 
acetonitrile/dry ice bath. To the resulting solution was added n-butyl hthium (2.5M in 
hexanes; 4.2 mL; 10.4 mmol) via syringe over 15 minutes. After stimng at -40 °C for 
thirty minutes, HMPA (1 .4 mL; S mmol) was injected over two minutes and stirred for 10 
minutes followed by rapid addition of propylene oxide (0.62 mL; S.S mmol). After 
stimns at -40 °C for 1 hour, the reaction was quenched with aqueous ammonium 
chloride (5 mL), diluted with water (30 mL) and extracted with ethyl acetate (70 mL). 
The organic layer was washed with 25 mL of water and 25 mL of brine, dried over 
anhvdrous sodium sulfate and evaporated to yield 3.5 g of a viscous yellow oil. The 
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crude alcohol was purified by flash chromatography on srlrca gel using a 20-60% ethyl 
acetate/hexane gradient affording .he product as a colorless, viscous oil (2.7 g; 9! /.). H 
HMR (CDC1-,; 300 MHz) 8 1.1(1. 3H); 2.0-2.5 (m, 7H>; 2,75 (m, 4H); 3.8 (s. 3H); 3.9-4.1 
Cm, 5H); 5.0 (m, 1H) 6.9 (d, 1H); 7.5 (m, 2H). ES-MS [M*Hj + - 371.2 ■ 

The following compounds were synthesized in a srmilar manner with drfferent 
starting materials: 

1 . { 2-[4-Me,hoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-l,3-drthran-2-yl / butan-,-ol. 

10 Example 12 . 
Synthesis of H 2-[4-Me«hoxy-3-(3R)-«e t rahydrofnranyloxypheny.)-U-d>.h.aa- 

yl}propan-2-one 



15 



20 




25 



1 .,a. t 4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyI]-l,3-di.hian-2-yl}propan-2. 
ol (158 ml- 0.42 mmol) was strrred in dichloromemture (5mL) and treated wrth Dees 
Martnr periodhaane (1 5% solution in drchloromethane; 356 mg; 0.S4 mmol) and strrred at 
room temperature for 15 mrnutes. The solvent was concentrated under reduced pressure 
and the residue was loaded onto a column of srlica ge. and eluted wrth a 20- 0/. ethyl 
aceta.e/hexane gradrent. The product was rsolated as an oil (23 mg; 15%). H NMR 
(CDCb; 300 MHz) 5 2.0(s, 3H); 2.1-2.5 (m, 4H); 2.S (m, 4H); 3.2 (s, 2H); 3.S-4.2 (m, 
7H); 5.0 (m, 1H); 6.9 (m, 1H); 7.5 (m, 2H). ES-MS [M+H]+= 369.1 

The followmg compounds were synthesized >n a srmrlar manner wrth drfrerent 

starting materials: 

Alternative Method tor Example 12. 
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^».r a .Methoxy.3-(3R)-tc mb ydrotaaoyloxyphe n yl]-i,3-d 1 ,h 1 an-2-yl}propan-2. 

ol (n9 m l" 0.32 nunc!) was stirred in dichloromethaoe (5 mL) and treated with Dess- 

ou " 173 m=' OH ramol) and stirred at 

. Martin p cri0 dmane (15% solution in dtchloromethane, 1 m = , u. .1 

'room temperature for 10 minutes. Upon formation of a preeipitate, thin layer 
, chromatography analysis using hexane/ethyl aeetate (1:1 v/v, determined the - on . 
^. T, reaction was diluted with dicmoromethane (40 mL) and 
,0 mL portions of aqueous sodium bicarbonate and bnne. The organic iayer was dried 
alydrous sodium sulfate and evaporated to a cnrde solid, which was used as such 
in Example 7. 

10 
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Example 13 

Synthesis of l-(2-Methox y benzyl)-5-[4-methoxy-3-(3R)-tetrahydrof U ra n ylpxy. 
phenyI]-3-methyl-lH-pyrazole 




5 • i- { 244-Methoxy-3H3R)-tetrahydrofaranyloxyphenyl]-13-dithian-2-yl}propan-2- 

one (115 ms, 0.32 mmol) was reconstituted in toluene (5 mL) and treated with 2- 
methoxybenzyl hydrazine ^hydrochloride (144 mg; 0.64 mmol) and molecular sieves 
(4A: 500 nig). The reaction was heated at 1 00 °C for two hours and cooled to room 
1 0 temperature^ Molecular sieves were removed via filtration and the filtrate was diluted 
with ethyl acetate (50mL). washed with 20 mL portions of water and brine. The organic 
layer was dned over anhydrous sodium sulfate and concentrated to an oil. The product 
was isolated by flash chromatography on silica-gel using a 20-50% ethyl acetate/hex ane 
gradient to afford 57 mg (45%) of 1 -(2-methoxybenzyl)-5-[4-methoxy-3-(3R)- 

1 5 tetrahydrofuranyloxyphenyU-3-methyl-lH-pyrazole as a yellow foam. l H NMR (CDCfe; 
300 MHz) 5 1.7-2.0 (m, 2H); 2.3 (s, 3H); 3.6-4.0 (m, 10H); 4.5 (m, 1H); 5.3 (s, 2H); 6.2 
(,, 1H); 6.6 (m, 1H); 6.7 (d. 1H): 6.8-7.0 (m, 4H); 7.2 (d, 1H). ES-MS [M+H]+= 395.3 

The following compounds were synthesized in a similar manner with different 

20 starting materials: 

l-Benzyl-5-[4-methoxy-3-(3R)-tetrah y drofuran y lox y phenyl] ; 3-methyl-lH- P yrazole; 

5-[4-Methoxv-3-(3R)-tetrali y drofaranyloxyphenyl]-3-methyl-l-phenyl-lH- P VTazole; 
l-Cyclohexyl5-[4-memoxy-3-(3R)-tetr^^ 

l-(l-Butyl)-5-[4-methoxy-3K3R>tetrahydrofuranyloxyphenyl]-3-methyi-lH-pyrazole; 

25 l-(2-Fluorophenyl)-5-[4-methoxy-3-(3^^^ 
pyrazole; ' ■ 
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pyrazole; 

3-Ethy 1 -lH2-methoxyb em y 1 )->[4-methoxy-3K3R)-tetrahydrofura n ylcxypheoy!]-lH- 

pyrazole; 

5 i.Cvclohexyl-3-ethyl^ 

1 .Be^yl-3-ethyl-5^4-methoxy-3-(3R)-tetrahydrofuranyloxypheny^ 

Ethyl 3-ethyl-[5K4-methoxy-3-(3R)-tetrahydroforan 
yl]acetate; 

Kl^Dixncthylph^-ethyl-S^^^ 

10 pyrazole; 

H 3A.Dtaeth yl pheayl)-3- e t^ 

pvTazole; 

s'-Ethyl-S-t-methoxy-B-CS^-tetrahydrofaranyloxyvhenyH-l-P-methylphenyD-lH- 
• pyrazole; " m 

H^-Dtathy^^ 

lH-pyrazole; • 
l.(2,3-Dime,hylph=nyl)-5: [ 4. m e, h oxy-3-(3R)-tetrahydr 0 fora,yloxyphenyl]o- m e ttl yl- 

20 lH-pyrazole; 

■ 5 -[4-Methoxyo<3R)-tetra^ 

pyrazole; - ■ 

pyrazole; 

25 5 ^Me,hox y -3K3R)-te«rahydroftu-anyloxypheny.]-3-m e .h yl -l-(2-phe n ylethyl)-m- 
pyrazole; 

544-Methoxy-3<3R)-tetrahydrofuranyloxyphenyl]-3-methyl-l-(4- 

trifluoromethoxyphenyl)-lH-pyrazole; ' 
5-[4-Methoxy-3K3R)-tetrahydrofuranyloxypheny^^ 

30 pyrazole; 
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5 .[4-Metho^^ 
' pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydroforanyloxyphenyl]-l<2-methoxycarbonyl-3-thienyl)-3^ 
methyl-lH-pyrazole; 

5 l-[2-(6-Fluoropyndyl)]-5-[4-methoxy-3K3R)-tetrahydrofuranyloxvphenyl]-3-^ 
pyrazole; 

5- [4 -Methoxy-3<3R)-tetrahydrofu^ 

l-[2K6-Cmoropyridyl)]-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl] 
IH-pyrazole. 



10 



15 



20 



Example 14 

Synthesis of l-(3 5 4-Difluoroben 2 yI)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxy- 
phenyl]-lH-pyrazole 




F 



25 



2- {4-Methoxy-3-(3R)-tetrahydrofuranyioxyphenyl} -5,5-dimethyl- 
[l,3,2]dioxabonnane (87 mg ,0.23 mmol), 5-bromo-l-(3 ) 4-difluoroben2yl)-lH-pyrazole 
(65 mg, 0.23 mmol), Pd(PPh 3 ) 2 Cl 2 (37 mg. 0.004 mmol), 2 M Na 2 C0 3 aqueous^solution 
(0.2 mL) and 3 mL of a solvent mixture which consisted of 7:3:2::DME:H 2 0:EtOH was 
placed into a 2.0-5.0 mL Smith Process vial. This was sealed and placed into a Personal 
Chemistry Emxys Optimizer,' stirred for 30 seconds, and then heated to 140 °C for 120 
seconds. The solution was then diluted with 10 mL water and 10 ml. ethyl acetate. The 
organic layer was separated, dned over Na 2 S0 4 , filtered and the solvent was removed. 
Purification by silica gel column chromatography using a gradient elution from 10% to 
50% ethyl acetate in hexanes provided 72 mg (79%) of l-(3,4-difluorobenzyl)-5-[4- ' 
methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole as a clear oil. l H-NMR 
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(CDC1 3 , 300 MHz) 5 7.6 (d,lH), 7.1-6.S (m, 5H), 6.7 (d, 1H), 6.3 (d, 1H), 5.3 (s; 2H), 4.8 
(m, 1H), -4.0-3.8 (m, 7H), 2.1-2.0 (m, 2H). (M+l) = 3S7.2 

The following compounds were synthesized in a- similar manner with different 

5 starting materials: 

• i-(2,3-Difiuorobenzyl)-5-(3,4-dimethoxyphenyl)-lH-pyrazole; . 

5.[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(4-methybenzyl)-lH-pyrazole; 

l-(4-tert-Butylbenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofaranyloxyphenyl]-lH-pyrazole; 

5.[4-Methoxy-3-(3R)-tetrahydrofmanyloxyphenyl]-l-(4-trifluoromethylbenzyl)-lH- 

10 pyrazole; 

l-(3 ) 4-DifluorobeP^yl)-5-[4-methoxy-3-(3R)-tetrahydrohiranyloxyphenyl}-lK-pYrazole; 
' i-(2-Fluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
5-[4-Methoxy-3-(3R)-tetrahydrofliranyloxyphenyl]-l-(3-nitrobenzyl)-lH-pyrazole; 
5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(4-methoxycarbonylbenzyl)-lH- 

15 pyrazole; 

l-(3-Flnorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofnranyloxyphenyl]-lH-pyrazole; 
•l-(3 ! 5-Dimethoxybeiizyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH- 

pyrazole; 

l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
20 l.(3-Methoxyben Z yl)-5-[4-methoxy-3-(3R)-tetrahydrohiranyloxyphenyl]-lH-pyrazole; 
l.(4-Flnorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
l-(3,4-Difluorobenzyl)-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; 
5-(3.Fluoro-4-methoxyphenyl)l-(4-methoxycarbonylbenzyl)-lH-pyrazole; 
l-(2,6-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

25 i-(4-Fluorobenzyl)-5-(3-fiuoro-4-methoxyphenyl)-lH-pyrazole. 
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Example 15 

Synthesis of 2-[4-Methoxy-3-(3R)-tetrahydrof U ranyloxypheDyl]-5,5-dimethyl- 
[l,3,2]dioxaborinane 




-0 



5 i- B romo-4-methoxy-3-(3R)-tetrahydrofuranyloxybenzene (500.mg, 1.83 mmol) 

was added to a flask containing 10 mL of THF. This was cooled to -78 °C under argon 
and butvllithium (1 .5 mL, 2.5 ,M) was slowly added. After stirring at -78 °C for 1.5 
hours, trimethyl borate (0.41 mL, 3.7 mmol) in 10 mL of THF was added and the mixture 
' was allowed to warm to room temperature overnight. The reaction was quenched by the 

10 add-on of 20 mL of an aqueous saturated solution of NH 4 Gl and 20 mL of diethyl ether. 
The organic layer was washed with 10 mL of water, 10 mL of brine, dned over Na 2 S0 4 , 
and concentrated. The residue was dissolved in 1 8 mL of toluene and 270 mg of (2.6 
mmol) 2,2-dimethylpropane-l,3-diol was added. This was heated to reflux for 4 hours, 
concentrated, and diluted with hexanes. The insoluble matenal was washed three times 

15 with hexanes. The combined organic layer was removed and the product was purified 
using column chromatography using a gradient elution from 10% to 100% ethyl acetate 
in hexanes to give 198 mg (35%) of 2-[4-methoxy-3-(3R)-tetrahydrofuranyloxy P henyl]- 
5.5-dimethyl-[l,3,2]dioxaborinane as a clear oil. l H-NMR (CDC1 3 , 300 MHz) 5 7.4 (d, 
1H), 7.3 (d, 1H), 6.9 (d, 1H), 5.0 (m, 1H), 4.0 (m, 3H), 3.9-3.8 (m, 4H), 3.7, (s, 4H), 2.1 

20 (m,2H), 1.0 (s, 6H). 



Example 16 

Synthesis of i-[4-Metboxy-3-(3R)-tetrahydrofuranyloxyphenyl]ethanoI 
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— O 

A. flask containing 1.7 g (7.5 mmol) of 4-methoxy-3-(3R)- 
tetrahydrofuranyloxybenzaldehyde and 75 mL of THF was cooled to -73 °C under argon 
and 5.0 mL (3 M) ofMeMgCl was slowly added. The reaction was stirred at room 

5 temperature for 12 hours and was quenched by the addition of 100 mL of saturated 

aqueous NH 4 C1. The aqueous layer was extracted with 3 X 50 mL of ethyl acetate and 
the combined organic extracts were dried over Na 2 S0 4 , Altered and concentrated.. 
Purification by silica gel column chromatography using a gradient elution from 50% to 
100% ethyl acetate in hexanes yielded 1.46 g (80%) of l-[4-methoxy-3-(3R)- 

10 tetrahydrofuranyloxyphenylj-ethanol as a white solid. l H-NMR (CDCI3, 300 MHz) 5 
6.9 (m, 3H), 5.0 (m, 1H), 4.8 (m 1H), 4.0-3.8 (m, 4H). 3.3 (s, 3H), 2.1 (m, 2H), 1.4 (d, : 
3H). (M-H 2 0+1)= 221.2 - 



Example 17 

15 Synthesis of l-[4-Methoxy-3-(3R)-tetrah y drofuranyloxyphenyl]ethanone 




-o 



Pyridium chlorochromate (2.8 g; 12.3 mmol) was added to a flask containing 
1.46 g (6,1 mmol) of l44-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]ethanol and 65 
mL of CH2CI2.' The mixture was stirred at room temperature for one hour and the solids . 
were filtered through silica gel, rinsing with 200 mL ethyl acetate. The solvent was 
removed and the residue was purified by column chromatography using a gradient elution 
from 20% to 50% ethyl acetate in hexanes to give 1.2 g (83%) of l-[4-methoxy-3-(3R)- 
tetrahydrofaranyloxyphenyllethanone as a white solid. 'H-NMR (CDCb. 300 MHz) 5 
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7.5 (d, 1H), 7.4 (d, IBI 6.8 (d, 1H), 4.9 (m. 1H), 4.0-3.9 (m, 3H), 3.8 (m, 4H), 2.5 (s, 
3H),2.1 (m,2H). (M+l)= 237.2 

Example IS 

5 Synthesis of 3-[4-Methoxy-3-(3R)-tetr a hydrofuranyloxyphenyl]-3- 
oxopropionaldehyde 



10 



15 



20 




-o 



• A suspension of sodium hydride (60% suspension in mineral oil, 2 1 0 mg, 5 .25 
nunol) in 4 mL of THF under argon was treated sequentially with 0.4 mL (4.77 mmol) of 
ethyl formate and a solution of 939. mg (3.98 mmol) of l-[4-methoxy-3-(3R)- 
tetrahvdrofuranyloxyphenyllethanone m 2 mL of THF. The resulting mixture was stirred 
at room temnerature for 4 hours.and then acidified with 0.5 N HC1 to P H 2 and extracted 
with 3 X 10 mL of ethyl acetate. The orgamc layer was dned over Na 2 S0 4 , filtered and 
the solvent removed. Purification by column chromatography on silica gel using a 
^adient elution from 20% to 50% ethyl acetate in hex anes furnished 218 mg (21%) of 3- 
^4-methoxy-3-(3R)-tetrah y drofuranyloxyphen y l]-3-oxo P ropionaldehyde as a yellow 

sohd. 'H-NMR (CDCI3, 300 MHz) 5 8.0 (s, 1H), 7.6-7 ; 5 (m. 2H), 7.4 (d, 1H), 6.1 (d, 
1H), 5.0 (m 1H), 4.0 (m, 4H), 3.9 (s, 3H), 2.2 (m, 2H). (M+l)= 265.2 . 

' The following compounds were synthesrzed in a similar manner with different 

starting materials: 

4 4 4-tnfluoro-l-{4-methoxy^ 

Emyll44-methoxy-3K3R)-tetral,ydrofuranyloxyphenyl]-L3-dionebutanoate. 
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Example 19 

Synthesis of 3-Dimethylami n o-l-[4-methoxy-3-(3R)-tetrahydrofura D yloxy- 
phenyl]propenone 




-o 



To a solution of 440 mg (1 .86 mmol) of l-[4-methoxy-3-(3R)- 
tetrahydrofuranyloxypbenyll-ethanone in 15 mL of DMF was added 0.30 mL (2.24 
mmol) of N,N-dimethylformamide dimethyl acetal The resulting mixture was heated to 
140 °C for 16 hours, then cooled to room temperature and quenched by the addition of 25 
mL of water. The mixture was extracted with 4 X 25 mL of ethyl acetate and the 
combined-organic fractions were dned over Na 2 SCW filtered and concentrated. 
Purification by column chromatography over silica gel using a gradient elation from 
100% CH.CVto 90:10:5::CH 2 Cl 2 :MeOH:NH4OH provided 257 mg (56%) of 3-' 
dimethylamino-l-[4-methoxy-3-(3R)-tetrahydrofuranylox> T henyl]propenone as a yellow 

oil and 115 me of the starting ketone. <H-NMR (CDCI3, 300 MHz) 5 8.0 (s, 1H), 7.7 (d, 
1H), 7.5 (m 2H), 6.9 (d. 1H), 5.7 (d, 1H), .5-1 (m. 1H), 4.0 (m, 3H). 3,9 (s. 4H), 2.9 (s, 
3H), 2.8 (s, 3H), 2.2 (m, 2H). (M+l)=292.1 



Example 20 

Synthesis of l-(4.Metho Xy phenyI)-5-[4-methoxy-3-(3R)-tetrahydrofur a nyloxy- 
20 phenyl]-lH-pyrazole 
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3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-oxopropionaidehyde(45 . 
mg, 0.17 mmoO, 4-methoxyphenyl hydrazine hydrochloride (36 mg, 0.20 mmol) and 1.7 
hiL of ethanol were combined in a 0.5-2.0 mL Smith Process Vial. The vial was sealed 
and heated to 140. °G for 300 seconds using a Personal Chemistry Emrys Optimizer. The 
5 solvent was removed and purification by silica gel column chromatography using a 

gradient elution from 20% to 100% ethyl acetate in hexanes provided 40 mg (65%) of 1- 
• (4-methoxyphenyl)-5-[4- m ethoxy-3K3R)-tetrahydromranyloxvphenyl]-lH- P wazole as a 

brown solid. l H-NMR (CDC1 3 , 300 MHz) 5 7.6 (d, 1H), 7.2 (m, 2H), 6.9 (m, 4H), 6.5 (d, 
1H),.6.4 (d, 1H), 4.6 (m, 1H), 3.9-3.7 (m. 10H), 1.9 (m, 2H). (M+l)=367.2 

10 

The following- compounds were synthesized in a similar manner with different 
starting materials: 

Ethyl l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole-3- 
carboxylate; 

15 i-Benzyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-tnfluoromethyl-lH- 
pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydromranyloxyphenyl]-l-phenyl-3-tnfluoromethyI-lH- 
pyrazole; 

Ethyl [5-(4-methoxy-3-(3R>tet^ 

20 1-yl] acetate; 

[5-(4-Methoxy-3-(3R)-tetahydromranyloxyphenyl)-3-trifluoromethyl- 

yl] acetic acid; 

IsopropylC5-(4-methoxy-3-(3R)-tetrahydromranyloxvphenyl)-3-tntluoromethyl-lH- 

pyrazol-l-yl]acetate; 
25 l-(3-Ruorobenzyl)-5-[4-methoxy-3-(3R)^ 

lH-pyrazole; ■ 

5-[4-Methoxy-3-(3R)-tetrahydr'ofuranyloxyphenyrj-l-phenyl-lH-pyrazole; 
l-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydromranyloxvphenyl]-lH-pyrazole; 
Ethyl l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydromranyloxyphenylj-lH-pyrazoie-3- 

30 carboxylate; 

l-(4-Methoxyphenyl)-5-[4-methoxy-3K3R)-tetrahydromranyloxyphenyl]-lH-pyxazole; 
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H 4-Memoxy-3-(3R)-tetr^^ 

H 4-Fluoro P henyl)-5-[4-memoxy^ 

H 4-Bromophenyt)-5-[4-met^ 

5- [ 4-Methoxy-3-(3R)-tetrah y drofuranyloxyphenyl]-lK4-tnfluorometho 
5 pyrazole; 

V[4-Methoxv-3-(3R)-tstrahydrofi 1 ran y loxvphenyl]-l-(2-pyridyl)-lH-pyrazole; 
lK2-BenzotH 1 azolyl)-5-[4-methox y -3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pvrazole; 

5-(3-Fluoro-4-methoxyphenyl)-l-(4-methoxyphenyl)-lH-pyrazole; 
lK^Methoxy P henYl)-5-[4-methoxyo-(3R)-tetrah y drofeanyloxyphen y l]-lH-pyrazole; 

H 2-(6-Fluoropyridyl)]-5-[4-mem^^^^ 
Example 21 

Synthesis of l-(4-Methox yP heuyl)-5-[4-methox y -3-(3R)-tetrah y drofur a nyloxy- 
phenyl]-lH-pyrazole 



10 



15 



20 



25 




■ 3-Dhnethylai^ 

(461 m* 1.6 mmol), 4-methoxyphenyl hydrazine bydrochlonde (304 mg, 1.74 mmol), 
and 5 mL of ethanol were combined in a 2.0-5 .0 mL Smith Process Vial. The vial was 
sealed and heated to 140 °C for 300.seconds, quenched with 10 mL of water, and the 
aqueous layer was extracted with 3 X 10 mL of ethyl acetate. The combined organic 
fractions were dned .over Na 2 S0 4 , filtered and concentrated. Purification by silica gel 
column chromatography using a gradxent elufion from 20% to 100% ethyl acetate in 
hexanes provided 436 mg (75%) of l-(4-methoxyphenyl)-5-[4-methoxy-3-(3R)- 
tetrahydrofuranyloxyphenyl]-lH- P yrazole as a brown so'hd. 'H-NMR (CDCl* 300 MHz) 
5 7.6 (d, 1H), 7.2 (m, 2H), 6.9 (m, 4H), 6.5 (d, 1H), 6.4 (d, 1H), 4.6 (m, 1H), 3.9-3.7 (m, 
10H), 1.9(m,2H). (M+l)=367.2 
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The following compounds were synthesized in a similar manner with different 
starting materials: 

l-Benzyl-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; 
5 Ethyl 2-{5-[4-methoxy-3K3R)4etrahydrofuranyloxyphenyl]pyTa Z ol-l-yl}acetate; 

5.(3,4-I^e(hoxyphenyl)-l-(4-fluorobenzyl)-lH-pyra2ole; 
5-(3,4-Dimeihoxyphenyl)-l-(4-methoxyphenyl)-lH-pyrazole; 
3-[(l-Cyclopentyl-3-ethylindazol)-6-yl]-l-(4-carboxyphenyl)-lH-pyrazole; 
3-[(l-Cyclopentyl-3-ethylindazol)-6-yl]-l-(4-methoxyphenyl)-lH-pyrazole; 
10 5-[4-Metiioxy-3-(3RHetrahydromranyloxyphenyl]-l-[4-(4-morpho^^ 

pyrazole; 

l<4-Carboxyphen y l)-5-[4-methoxy-3-(3R)-tetrahydr 0 fiiranyloxyphenyl]-lH-pyrazole. 
Example.22 

15 Synthesis of 5K3-CycIo P entyloxy-4-methox y phenyl)-3-methyl-l-phenyl-lH- 
pyrazole. 



20 



25 




A solution of S-chloroo-methyl-l-phenyl-lH-pyrazole (61,3 mg, 0.32 mmol) in 5 
mL of THF was cooled to -78 °C and t-butyllithium (0.47 ml, 1 .7 M in heptane) was 
slowly added. The mixture was stirred at -78 °C for 1 .5 hours and then zinc chloride ■ 
(1 56 mL, 0.5 M) was added and after stirring at -78 °C for 15 minutes was warmed to 
room temperature. A solution containing 4-bromo-2-cyclopentyloxy-l-methoxybenzene 
(148 m gj 0.54 mmol) and Pd(PPb,)< (35 mg, 0.03 mmol) m 1 mL of THF was added and 
the reaction was heated to 60 °C for 12 hours. The mixture-was diluted with 2.0 mL of 
ethyl acetate and the organic layer was washed with 10 mL of a saturated ammonium 
chloride solution, 20 mL of water and 20 mL of. brine. The organic layer was dried over 
sodium sulfate, filtered and concentrated. Purification by silica gel column 
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chromatography using a gradient elution from 20% to 50% ethyl acetate in hexanes 
yielded 31 mg of 5-(3-cyclopentyloxy-4-methoxyphenyl)-3- m ethyl-l -phenyl- iH- 
pvrazole. I H -NMR (CDC1 3 , 300 MHz) 5 7.3 (m, 5H), 6.8 (m, 2H), 6.6 (d, 1H), 6.3 (s, 
- 1H ). 4.4 (m, 1H), 3.S (s, 3H). 2.4 (s, 3H), 1.7-1.5 (m, 8H). (M+l)=349.1 



10 



15 



20 



The following compounds were synthesized in a similar manner with different 

T 

starting materials: 

544-Methoxy-3-(3R)-tetrahydromranyloxyphenyl]-l-(4-tnfluoromethoxybenzyl)-m 
pyrazole. 

Example 23 

Synthesis of { 5-[4-Methox y -3-(3R)-tetrahydrofuranvlox yP henvl]-3-trilluoro m ethvl- 

t 

lH-pyrazol-l-yl} acetic acid 




o 



{ 544,Methoxy-3-(3R)-tetr^ 
vl}-acet!c acid ethyl ester (239 mg, 0.58 mmol) was dissolved in 5 mL of a solution made 
of 3 5 o KOH in 25 mL water. The reaction mixture was diluted with 1 00 mL of 
methanol, heated toTOO °C for 1 hour, and cooled to room temperature. Acidification 
with IN HC1 resulted in the formation of a white solid, which was isolated by nitration to 
owe 100 mg of {5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-trifluoromethyl- 
m-pyrazoM-yllacetic acid. >H-NMR (CDCb, 300 MHz) 5 6.9 (3, 2H). 6.8 (s,.lH), 6.5 
' (s, 1H), 4.9 (m, 4H), 4.0 (s, 4H), 3.9 (s, 3H), 2.2 (s, 2H). (M+l) 



The 



following compounds were synthesized in a similar manner with different 

?5 starting materials: 

l-Benzyl-5-[4-memoxy-3-(3R)-tetrahyd^ 

acid; 
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H4 -Carboxyber^ 

l. ( 4-Carboxyben2yl)-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole. 



s 
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Example 24 

u n -> 14 methow-3-(3RVtetrahydrofuranyloxy- 
Syntbesis of N-(3-Fluorophenyl)-2-\3-l4-metno\y , 

phenyl]-3-trifIuoromethylpyra 2 ol-l-yl}acetamide 



20 



9S 




A solution of (5-[4-m e tho X y-3-(3R)-tetrahydrofur m yloxyphe n yl]-3- 
tnfluorom.thyl-.H-pyrazoM-yDace.ic acid (50 mg, 0.U mmo.) in 2 mL of DMF was 
seated with HOBt (33 mg, 0.22 mm»D, diisopropyl.thylam.ne (38 uL, 0.22 mmol), - 
fluoroamlme (2! uL, 0.22 mmol), and EDCI (38 uL, 0.22 mmol) and was then stared a. 
room temperature for 16 h. The reaction was di.u.ed with 10 mL of ethyl acetate; the 
or-amc layer was separated and sequentially washed with 10 mL of water, 10 mL of IN 
HO 10 mL of saturated NaHCCh, and 10 mL of bnne, dried (NWSQ0 and concentrated. 
Punfication by silrca ge. column chromatography using 10% ethyl acelate in hexanes 
provided 21 mg of N-(3-fldorophenyl)-2-{5-[4-methoxy-3-(3R)- 
te ,rahydro(uranyloxyph=nyl]-3-tnfiuorom=«hy.- P yTazol-l-yl) acetamide as a whr.e sohd. 
•H-NMR (CDCU, 300 MHz) 5 S.6 (s, IH), 7.5 (d, IH), 7.3 (m, IH), 7.1-7.0 (m, 3H), 7.0- 
6.8 (m, 2H), 6.6 (s, IH), 5.0 (m, IH), 4.9 (s, 2H), 4.0-3.9 (m, 7H), 2.2 (m, 2H). 

a. «,prp Qvnthesi2-d in a similar maimer with different 
The following compounds were syntnesiZwQ m * miu 

* startins materials: 
N-Cyclopn^ 
vl} acetamide; 

N-Isopropyl-2-{5-[4-methoxy-3K3^^ 
yl} acetamide; 
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. N .p h e n yl-2-{5-[4-methoxy-3-(3R)-tetrahydxofuranyloxyphenyl]^ 
N,N,Diethyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofiiranyloxyphenyl]- P yTazol-l- 

■ yl} acetamide. 



10 



15 



20 



Example 25 

Synthesis of2-{l-Ben Z yl-5-[4-methoxy-3-(3R)-tetrahydrofura ny lox y phen y l]-lH- 
p y razol-3-vl}propan-2-ol and l- { l-Ben Z yl-5-[4-methoxy-3-(3R)-tetrah y dro- 
furan y loxvphenyl]-lH-pyrazol-3-yl}etbanone 




A solution of 1 -benzyl-S-^-methoxy-S-CS^-tetrahydroforanyloxyphenyl]- 1H- 
pvrazole-3-carboxyHc acrd ethyl ester (144 mg, 0.34 mmol) in 3 mL of THF was cooled 
to -78 °C under argon and MeMgCl (0.34 mL, 3.0 M) was added slowly. The solution 
was warmed to room temperature over 2 hours and then 10 mL of saturated aqueous 
NH 4 C1 was added. The rmxture was extracted with 3 x 10 mL of ethyl acetate and the 
combined organic fractions were dned overNa 2 SO*, filtered and concentrated. 
Purification by silica gel column chromatography usmg.a gradient elution from 20% to 
^0% ethyl acetate in hexanes yxelded 55 mg of 2- { l-benzyl-5-[4-methoxy-3-(3R)- 
tetrahydromranyloxyphenyl]-lH-pyrazol-3-yl}prop A as a clear oil and 20 mg of 

l.{l-ben 2 vi:5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyra2ol-3- 

yl}ethanone B as a clear oil. 'H-NMR (CDCI3, 300 MHz) A 5 7.3 (m, 3H). 7.0 (d, 2H), 
6 9 (m 2H). 6.6 (d, IH), 6.2 (s, IH), 5.3 (s, 2H), 4.6 (m, IH), 4.0-3.7 (m, 7H), 2.0 (m, 
, H ) 1 6 (s 6H). 'H-NMR (CDCI3, 300 MHz) B 5 7.3 (m, 3H), 7.0 (d, 2H), 6.9 (s, 2H). 
6.3 (s, IH), 6.6 (s, IH), 5.3 (s, 2H), 4.6 (m, IH), 4.0-3.7 (m, 7H), 2.6 (s, 3H), 1.9 (m, 2H), 
(M+1)A409.2 B 393.2 



25 
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Example 26 

Synthesis of {l-Benzj'l-5-[4-metboxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH- 
pyrazol-3-yl}methanol 




A solution of l-benzyl-5-C4-methoxy-3-(3R)-tetrahydrofuranyl6xyphenyl]-lH- 
pyrazole-3-carboxylic acid ethyl ester (62 m gj 0.15 mmol) in 3 mL THF was cooled to 0 
°C under argon. LAH (0.25 mL, 1M) was added and after stirring for 1 hour the reaction 
10 was quenched by the slow addition of 5 mL of methanol and 5 mL of 0.1 N HC1. The 
aqueous layer was extracted with 2 x 1 0 mL of ethyl acetate and the combined organic 
fractions were concentrated. Punfication by silica gel column chromatography using a 
gradient elution from 50% to 100% ethyl acetate in hexanes yielded 20 mg of {1-Benzyl- 
544-methoxy-3K3R)4etraliydrofuranylox >T he n yl]-lH-pyTazol-3-yl}methanol as a clear 

15 oil. l H-NMR (CDCb, 300 MHz) 5 7.3 (m, 3H), 7.0 (d, 2H), 6.9 (m, 2H), 6.6 (d, 1H), 6.3 
(s, 1H), 5.3 (s, 2H), 4.7 (s 5 2H), 4.6 (m, 1H), 3.9-3.7 (m, 7H), 2.5 (s, 1H), 2.0-1.4 (m, 
2H). (M+1)=3S1.2 ' 

The following compounds were synthesized in a similar manner with different 

20 starting materials: 

l-(2-Kydroxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH- 

pyrazole. 



25 Example 27 

Synthesis of 5-Bromo-l-(2,6-difluorobenzyI)-lH-pyrazote 
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Step 1: 2-(2,6-Difluorobenzyl)-l-hydroxy-lH-pyrazole 

1-Hydroxypyrazole (49.3 mg, 0.59 mmol, 1.0 eq) was mixed with 165.8 mg (0.30 
mmol, 1.36 eq) of 2,6-difluorobenzyl brom.de in -1-2 mL of anhydrous CHC1 3 under 

5 areon. The mixture was heated at SO °C for 13 h under inert atmosphere in a sealed flask 
without condenser. The residue was partitioned between 37 weight percent aqueous HCl 

■ and toluene. The aqueous layer was collected and the toluene fraction extracted -again 
with 37 weight percent aqueous HCl. The combined aqueous HCL fractions were 

■ neutralized with 5N aqueous NaOH to pH~l 1-12 and then back- extracted with 3 x 30 mL 
10 of CHC1 3 . The organic layers were combined, washed with brine, dried over Na 2 SC 4 and 

concentrated under reduced pressure to yield 86.3 mg (70.1% yield) of 2-(2,6- 
difluorobenzyD-l-hydroxy-lH-pyrazole as a tan brown solid. l H NMR (CDCI3 300 
MHz) 5 7.37 (m, 1H), 7.18 (d, 1H), 6.95 (t, 2H), 6.S5 (d, 1H), 6.11 (t, 1H), 5.43 (s, 2.00 
H). LC/MS (ES) M+l=21 1.2 

15 

Step 2 5-Bromo-l -(2,6-difluorobenzyl)- IH-pyrazole 

.-(7 6-DifluorobenzyD-l-hydroxy-lH-pyrazole (81.2 mg, 0.386 mmol, l.Oeq) and 5ml of 
anhvdrous CHCb were combined in a flame-dned 25 mL round-bottom flask under argon 
and cooled man ice/water bath. A solution of POBr 3 (398.1 mg, 1.39 mmol, 3.60 eq) m 

20 3 mL of CHCI3 was added using a synnge in aliquots over an hour period- with stimng. 
The reaction solution was warmed to room temperature and stirred for 16 hours. The 
CHCb was removed in vacuo and the resulting orange mixture was neutralized with 
saturated aqueous NaHCC, and extracted with 3 x 30 mL of diethyl ether. The combined 
ether fractions were washed with bnne, dried over Na 2 SO, and concentrated in vacuo to 

95 yield 101 .5 mg (96.7% yield) of 5-bromo-l -(2,6-difluorobenzyl)-lH-pyrazole as a 

■ hveroscopic orange-tan colored solid. l H NMR (CDCb 300 MHz) 5 7.5 1 (d, 1H), 7.34 
(m, 1H), 6.94 (t, 2H), 6.29 (d, 1H), 5.50 (s, 2H). LC/MS (ES) M+l- 273.1, 275.1 

The following compounds were synthesized in a similar manner with different 

30 starting' materials: 

5-Bromo-l-(4-trifiuoromethoxybenzyl)-lH-pyrazole; 
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5-Bromo- 1 -(23-difmorobenzyl)- lH-pyrazole; 
5-Bromo-l-(4-methylbenzyl)-lH-pyrazole; 
5-Bromo-l-(4-tert-butylbenzyl)-lH-pyrazole- ) 
5-Bromo-l-(4-tnfmoromethylbenzyl)-lH-pyrazole; 

5-Bromo-l-(3..4-difluorobenzyl)-lH-pyrazole; 

5-Bromo- l-(2-fluorobenzyl)-lH-pyrazole; 

5-Bromo- l-(3-nitrobenzyl)-lH-pyrazole; 
5-Bromo-l-(4-methoxycarbonylbenzyl)-lH-pyrazole; 

5-Bromo-l-(3-:Quorobenzyl)-lH-pyrazole; 
5-Bromo-l-(3 : 5-dim e tho X ybenzyl)-lH-pyrazole; 

l-Benzyl-5-bromo-lH-pyrazole; , 
■ 5-Bromo-l-(3-methoxybenzyl)-lH-pyrazole; 
5-Bromo- 1 -(4-fluorobenzyl)- lH-pyrazole; 
5-Bromo-l-(2,6-difl U orobenzyl)-lH-pyrazole. 

l5 

Example 2S 

In Vitro Measurement of Type 4 Phosphodiesterase 

"Z^Z was — fem b — n^ed SB ~ - 

The cDN A encoding hPDE-4D6 was subcloned into a baculovirus 

L souro- of hPDE-4D6 enzym*. The eozv™ was partiaUy punfiod usmg a DEAE 
' 1— «. « -b. repeal cDNA encoding ofcer 

25 PDE-4 enzymes. 

ASSay '' , „ Erases convert cyclic" adenosine monophosphate (cAMP) to .5'- 
Tvoe ^-phosphodiesterases convert ov^i 

■ hn „ ha t e fS'-AMP) Nucleotidase converts 5'-AMP to adenosme. 

adenosine monophosphate p aivut;.. 

u u- j activitv of PDE 4 and nucleotidase converts cAMP to adenosme. 
Therefore the combined activity oi rut . <*m- 

, frnm cAMP bv neutral alumina columns. 
Adenosine is readily separated ■ from cAMP by 
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Phosphodiesterase inhibitors- block the conversion of cAMP to adenosine in this assay; 
consequently, PDE4 inhibitors cause a decrease in adenosine. 

Cell lysates (40 ul) expressing hPDE-4D6 were combined with 5Q ul of assay mix 
5 and 10 pi of inhibitors and incubated for 12 min at room temperature. Final 
concentrations of assay components were: 0.4 ug enzyme, lOmM Tris-HCl (pH 7.5), 
lOmM MgOh, 3 uM cAMP, 0.002 U 5 '-nucleotidase, and 3 x 10 4 cpm of [3H]cAMP. 
The reaction was stopped by adding 100 ul of boiling 5mM HC1. An aliquot of 75 ul of 
reaction mixture was transferred from each well to alumma columns (Multiple; 
Milhpore). Labeled, adenosine, was eluted into an OptiPlate by spinmng at 2000 rprn for 
2 nun; 150 ul per well of scintillation fluid was added to "the OptiPlate. The plate was 
sealed, shaken for about 30 min, and cpm of [ 3 H]adenosme was determined using a 
Packard Topcount 96 counter. 



10 



15 



20 



. All test compounds were dissolved in 100% DMSO and diluted into the assay 
such that the final concentration of DMSO is 0.1%. DMSO does not affect enzyme 
activity at this concentration. A decrease. in adenosine concentration is indicative of 
inhibition of PDE activity. This procedure may be used to screen compounds of the 
present invention for their ability to inhibit PDE4. P IC 50 values may be determined by 
screening 6 to 12 concentrations of compound ranging from 0.1 nM to 10,000 nM and 
uien plotting drug concentration versus 3 H-adenosme concentration. Prism® may be 
used to estimate pICso values. 

Compounds of the invention show activity in the range of 10 nM - 5000 nM IC50 
25 in the assay . 

Example. 29 

Passive Avoidance in Rats, an in vivo Test for Learning and Memory 

• The test may be performed as previously described [Zhang, H.-T., Crissman, 
30 AM. Dorairaj, N.R., Chandler, L.J, and O'Donnell, J.M., Newopsychopharmacology, 
2000, 23, 198-204].' The apparatus (Model E10-16SC, Coulbourn Instruments, 
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Allentown, ' PA) consisted of a two-compartment chamber with an illuminated 
compartment connected to a darkened compartment by a guillotine door. The floor of the 
darkened compartment consisted of stainless steel rods through which an electnc foot- 
shock may be delivered from a constant current source. All experimental groups may be 

S first habituated to the apparatus the day before the start of the experiment. During the 
training the rat (Male Spraque-Dawley (Harlan) weighing 250 to 350 g) may be placed 
in the illuminated compartment facing away from the closed guillotine door for 1 minute 
before the door was raised. The latency for entering the darkened compartment may be 
recorded. After the rat enters the darkened compartment, the door may be closed and a 

10 0v^ electnc shock was administered for 3 seconds. Twenty-four hours later, the rat 
- m ay be administered 0.1 mg/kg of the test compound or saline, 30 minutes pnor to the 
injection of saline or test compound (dosed from 0.1 to 2.5 mg/kg, ip.), which was 30 
minutes before the retention test starts. The rat may be again placed in the illuminated 
compartment with the guillotine door open. The latency for entenng the darkened 

15 compartment may be recorded for up to ISO seconds, at which time the trial was 
terminated. 

All data may be analyzed by. analyses of variance (ANOVA); individual 
' comparisons were made using Kewman-Keuls tests. Naive rats required less than 30 
seconds, on average, to cross , from the illuminated compartment to the darkened 
20 compartment. 

Example 30 

Radial arm maze task in Rats, an in vivo Test for Learning and Memory 

The test may be performed- as previously described [Zhang, H.-T., Crissman, 
9, A.M., Dorairaj, N.R., Chandler, L.J,, and O'Donneil, J.M., Neuropsychopharmacology, . 
9000 23, 198-204.]. Five days after initial housing, rats (male Spraque-Dawley (Harlan) 
weighing 250 to 350 g) may be placed in the eight-arm radial maze (each arm was 
60x10x12 cm hish; the maze was elevated 70 cm above the floor) for acclimation for two 
days Rats may be then placed mdividually in the center of the maze for 5 minutes with 
30 food pellets placed close to the food wells, and then, the next day, in the wells at the end 
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of the arms; 2 sessions a day may be conducted.' Next, four randomly selected arms may 
be then baited with one pellet of food each. The rat may be .restricted to the center 
platform (26 cm in diameter) for 15 seconds and then allowed to move freely throughout 
the maze until it collected all pellets of food or 10 minutes passed, whichever came first. 
5 Four parameters may be recorded: 1) working memory errors, i.e., entries into baited 
arms that had already been visited during the same tnal; 2) reference memory errors, i.e., 
entries into unbailed arms; 3) total arm entries; and 4) the test duration (seconds), i.e., the 
time spent in the collection of all the pellets in the maze. If the working memory error is 
zero and the average reference memory error is less than one in five successive trials, the 
10 rats may begin the drug tests. The test compound or saline may be injected 15 minutes ' 
. . prior to vehicle or test agent, which may be given 45 minutes before the test. 
Experiments are performed in a lighted room, which contained several extra-maze visual 
cues. 

All. data may be analyzed by analyses of variance (ANOVA); individual 
1 5 comparisons were made using Kewman-Keuls tests . 

The preceding examples can be repeated with similar success by substituting the 
generally or specifically .described reactants and/or operating conditions of this 
invention for those used in the preceding examples. 

20 

While the invention has been illustrated with respect to the production and ot 
particular compounds, it is apparent that vanations and modifications of the invention can 
be made without departing from the spirit or scope of the invention: Upon further study 
■ ' of the specification, farther aspects, objects and advantages of this invention will become 
25 apparent to those skilled in the art. 
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WE CLAIM: 



1 . A com; 



.pound according to Formulas I, II HI, VI, V, VI, VII or VIII: 




n 




m 





10 



TV 



V 



VI 





(L) — R 



VII ^ 



15 



wherein 

X is CH or N; 
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L is a single bond; C,-C 6 straight chain or branched alkylene, wherein a CH 2 
group is optionally replaced by 0, NH, M 1 , or S, which is unsubstituted 
or substituted one or more tunes by oxo, halogen, hydroxy, cyano or 
combinations thereof; (CH 2 )„CONH; (CH 2 ) n CON(C-, 6 -alkyl); 
(CH 2 ) n NHCO; (CH 2 ) n CONHS0 2; (CH 2 ) n S0 2 NH; (CH 2 ) n S0 2; or 
(CH 2 ) n C0 2 ; 



n is 0 to 3; 

10 



R 1 is alkyl having 1 to 4 carbon atoms, which is unsubstituted or 
. substituted one or more times by halogen; 

R 2 .. ' is H, 

alkyl having 1 to 3 carbon atoms, winch is unsubstituted or substituted one 
' or more times by halogen, oxo or combinations thereof wherein optionally 
one or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or - 
C=C- groups, 

cycloalkyl having 3 to S carbon atoms, which is unsubstituted or 
substituted one Or more- times by halogen, oxo, alkyl having 1 to 4 carbon 
atoms or combinations thereof, 

25 a . heterocyclic group, which is saturated, partially saturated or fully 

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times by 
halogen, aryl, alkyl, alkoxy, cyano, halogenated alkyl, nitro, oxo, amino, 
alkylamino, dialkylamino, or combinations thereof. 
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• aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one ' 
or more times by halogen, CF 3> OCF 3 , alkyl, hydroxy, alkoxy, nitro, 
methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino, 
hydroxyalkyl, hydroxyaUcoxy, carboxy, ' cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl,. phenoxy, acylarmdo, and 
acvloxy, or combinations thereoi, 

arylalkyl having 7 to 16. carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, CF 3> OCF 3 , alkyl, hydroxy, 
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, 
' dialkylamino, hydroxyalkyl, hydroxyaUcoxy, carboxy," cyano, acyl, 
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, 
acylamido, and acyloxy, or. combinations thereof, 

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms, 
which is unsubstituted or substituted one or more times by halogen, alkyl, 
alkoxy, nitro, cyano, oxo, or combinations thereof, 

• arylalkenyl having 8 to 16 carbon atoms, wherein the alkenyl portion has 
up to 5 carbon atoms, which is unsubstituted or substituted one or more ' 

■ times by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, 
ethylenedioxy, amino, alkylamino, dialkylamino, hydroxyalkyl, 
hydroxyaUcoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio,. 
alkylsulphinyl, alkylsulphonyl, phenoxy, acylamido, and acyloxy, or 
25 combinations thereof, 

a heterocyclic-alkyl group, which is saturated, partially saturated or fully, 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times in 
30 the heterocyclic portion by halogen, aryl, alkyl, ' alkoxy, cyano, 

halogenated alkyl, nitro, oxo, ammo, alkylamino, dialkylamino, carboxy 
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or combmations thereof and/or substituted in the alkyl portion by halogen, 
oxo, cyano, or combinations thereof, or ■ 

cvcloalkvlalkyl having 4 to 16 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl or combinations 
thereof; 



R 3 is H, " 



alkyl having 1 to S carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups, 

cycloalkyl having 3 to 8 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, ' oxo, alkyl, or combinations 
thereof, 

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, alkyl, hydroxy, alkoxy, halogenated alkyl, 
halosenated alkoxy, nitro. methylenedioxy, ethylenedioxy, ammo, 
alkylamino, dialkylammo, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, 
acvl, alkoxycarbonyl, alkylthio, alkylsulphmyl, alkylsuiphonyL 
arylsulphinyl, arylsulphonyl, phenyl, halogenated phenyl, phenoxy, 
' acyloxy, acylamido, imidazolyl, pyridinyl, morphohnyl, piperadinyl, 
piperazinyl, tetrazolyl, alkylsulphomrmde, arylsulphonirmde or 
combinations thereof , 

heterocyclic group, winch is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times by 
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halogen, alkyl, hydroxy, alkoxy, halogenated alkyl, halogenated alkoxy, 
nitro, methylenedioxy, sthylsnedioxy, ammo, alkylamino, dialkylammo, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphinyl, alkylsulphonyl, arylsulphinyl, arylsulphonyl, ■ 
phenyl, halogenated phenyl, phenoxy, acyloxy, . tetrazolyl, 
alkylsulphonimide, arylsulphonimide, .aryl, oxo, . acylamido, .. or 
combinations thereof, 

arylalkyl having 7 to 16 carbon atoms, which, is unsubstituted or . 
substituted one or more times by halogen, alkyl,' hydroxy, aUcoxy, 
halogenated alkyl, halogenated alkoxy, nitro, .methylenedioxy, 
ethylenedioxy, ammo, alkylamino, dialkylammo, hydroxyalkyl, 
hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, alkylthio, 
• alkylsulphinyk alkylsulphonyl, arylsulphinyl, arylsulphonyl, phenyl, 
halogenated. phenyl, phenoxy, acyloxy, acylamido, tetrazolyl, 
alkylsulphonimide, arylsulphomrnide, or combinations thereof and/or 
substituted in the alkyl portion by halogen, oxo, cyano, or combinations 
thereof, 

a heterocyclic-alkyl group, which is saturated, partially saturated. or. folly 
unsaturated, having 5 to 10 nng atoms in which at least 1 ring atom is an 
N, O or S'atom, which is unsubstituted or substituted one or more times in 
■ the heterocyclic portion by halogen, alkyl, hydroxy, alkoxy, halogenated 
alkyl, halogenated alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, 
alkylamino, dialkylammo, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, 
acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, 
arylsulphinyl, arylsulphonyl, phenyl,, halogenated phenyl, phenoxy,. 
acyloxy, tetrazolyl, alkylsulphonimide, arylsulphonimide, aryl, oxo, or 
combinations thereof and/or substituted in the alkyl portion by halogen, 
oxo, cyano, or combinations thereof, 
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cycloalkylalkyl having 4 to 16 carbon atoms, which is ^substituted or 
substituted one or more times' by halogen, oxo, alkyl or combinations 
thereof, or 

alkoxyalkyi having 3 to 8 carbon atoms; 

R 4 is alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted 
one or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -CsC- groups; 

R 5 isH, 

alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups; 

R 6 isH, 

aUcyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -CsC- groups, 

cycloalkyl having 3 . to S carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl, or combinations- 
thereof, 
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cvcloalkylalkvl having 4 to 16 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen., oxo, alkyl or combinations 
thereof, 

arvl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times bv halogen,' CF 3 , OCF 3 , alkyl, hydroxy, allcoxy, nitro, . 
methylenedioxv, ethylenedioxy, ammo, alkylamino, diaUcylamino, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkyithio, alkylsulphmyl, alkylsnlphonyl, phenoxy, • acylamido, and 
acyloxy, or combinations thereof, 

arylalkvl having 7 to 16 carbon atoms, winch is unsubstituted or 
substituted one or more times by halogen, CF 3 , OCT,, alkyl, hydroxy, 
alkoxv, nitro,. methylenedioxy, ethylenedioxy, ammo, alkylamino, 
dialkylamino, hydroxyalkyl, hydroxyalkoxy, . carboxy, cyano, acyl, 
alkoxycarbonyl, alkyithio, alkylsulphmyl, alkylsulphonyl, phenoxy, 
acylamido, and acyloxy, or combinations thereof, 

a heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 nng atoms in which at least 1 ring atom is an 
N O or S atom (e.g., 3-thienyl, 2-thienyl, 3-tetrahydrofuranyl), winch is 
unsubstituted or substituted one or more times by halogen, aryl, alkyl, 
alkoxv, alkoxycarbonyl, cyano, halogenated alkyl, nitro, oxo, amino, 
alkylamino, dialkylamino, or combinations thereof, or 

a heterocyclic-alkyl. group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 nng atoms in which at least 1 nng atom is an 
N O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by ■ halogen, aryl, alkyl, alkoxy, cyano, 
halogenated alkyl, nitro, oxo, ammo, alkylamino, dialkylamino, carboxy 
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or combinations thereof and/or' substituted in the alky! portion by halogen, 
oxo ; cyano, or combinations thereof; 

is H, halogen, or alkyl having 1 to 6 carbon atoms wherein optionally one 
or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or 
-OC- groups and wherein the alkyl is unsubstituted or substituted one or 
more times by halogen; 

is H, halogen, alkyl having 1 to- 6 carbon atoms wherein optionally one or 
more -CH,CH 2 - groups are replaced in each case by -CH=CH- or -C=C- 
otouus and wherein the alkyl is unsubstituted or substituted one or more 
Les by halogen or hydroxyl, carboxy, alkoxycarbonyl having 2 to 6 
carbon atoms, -CO-alkyl having 2 to 6 carbon atoms, or phenyl; and . 



15 



R 9 is halogen; 



and pharmaceutical^ acceptable salts thereof. 



2. A compound according to claim 1 , wherein said compound is selected 
20 from Formulas I, H, HI, VI. V, or VI: 




(D— R 



n 



in 





R— (L) 



R— (L) 
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rv- v VI 



wherein 

X isCHorN; 

Y is CH or N; 



is a sinsle bond; C,-C« straight chain or branched alkylene, wherein a CH, 
. .roup is optionally replaced by O, NH, NR l , or S, which is unsubstituted 
or substituted one or- more times by oxo', halogen, hydroxy, cyano or 
combinations thereof; (CH 2 ) n CONH; (CH 2 ) n NHCO; (CH 2 ) n CONHSO, 
(CH 2 ) n S0 2 NH; (CH 2 )„S0 2; or (CH 2 ) n C0 2 ; 



15 n is 0 to 3; 



R 1 is alkyl having 1 to 4 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen; 



20 R 2 ■ is H ' 



alkyl having 2 to 8 carbon atoms wherein optionally one or more 
-CH 2 CH 2 - groups are replaced in each case by -CH=CH- or -OC- 



groups, 



alkyl having 1 to 8 carbon atoms, which is substituted one or more times 
' by halogen, oxo or combinations thereof wherein optionally one or more 
-CH 2 CH 2 - groups are replaced in each case by -CH=CH- or -OG- 
groups. 
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cycloalkyl having 3 to 8 carbon atoms, winch is unsubstituted or 
substituted one or more tunes by halogen, oxo, alkyl having 1 to 4 carbon 
atoms or combinations thereof, 

a heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times by 
halogen, aryl, alkyl, alkoxy, cyano, halogenated alkyl, nitro, oxo, ammo, 
alkylamino, dialkylammo, or combinations thereof, 

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitro, 
methylenedioxy, ethylenedioxy, ammo, alkylamino, dialkylammo, 
hydroxvalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphmyl, allcylsulphonyl, phenoxy, acylamido, and 
acyloxy, or combinations thereof, 

arvlalkyl having 7 to 16 carbon atoms, which is. unsubstituted or 
substituted one or more times by halogen, CF, OCF : „ alkyl, hydroxy, 
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, 
dialkylammo, hydroxvalkyl, . hydroxyalkoxy, . carboxy, cyano, acyl, 
alkoxycarbonyl, alkylthio,- alkylsulphinyl, alkylsulphonyl, phenoxy, 
acylamido, and acyloxy, or combinations thereof, 

a partially unsaturated carbocyclic group having 5 to 14 carbon atoms, 
' wluch is unsubstituted or substituted one or more times by halogen, alkyl, 
alkoxy, nitro, cyano, oxo, or combinations thereof, 

arvlalkenyl having S to 16 carbon atoms, wherein the alkenyl portion has 
up to 5 carbon atoms, which is unsubstituted or substituted one or more 
times bv halogen, allcyl hydroxy, alkoxy, nitro, methylenedioxy, 
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etbylenedioxy, amino, alkylammo, dialkylamino, hydroxyalkyi, 
hvdroxvalkoxy, carboxy, cyano, acyL aikoxycarbonyl, alkylthio, 
aucylsulphinyi, a&ylsulphonyl, phenoxy, acylamido, and acyloxy, or 
combinations thereof, 

a bderocvohc-alkyl group, which i, saturated, partially saturated or felly 
unsaturated, having 5 to 10 nng atoms in winch a, !eas« 1 ring alom ,s a, 
N O or S atom, wh.ch is unsubstituted or substituted one or mora tunes in 
", h 'e heterocyclic port.on by halogen, aryl, alkyl, alkoxy, cyano, 
h alog=na«ed alkyl, ni.ro, oxo, amino, alkylammo, dralkylamino, carboxy 
or combinations thereof and/or substituted in the alkyl portion by halogen, 
oxo, cyano, or combinations thereof, or 

evcloalkvlalky. having 4 io 16 caxbon atoms, which is unsubstituted or 
substituted one or more times by haiogen, oxo, alkyl or combinations 
thereof; 



R 3 isH, 



alkvl having 1 to S carbon atoms, which is unsubstituted or substituted one 
or 'more times by halogen, oxo, or combinations thereof wherein 
optionally one or more -CHaCHr groups are replaced in each case by - 
CH=CH- or -OC- groups, 

cycloalkvl having 3 to S carbon atoms, which is ^substituted or 
substituted one or more times by halogen,' oxo, alkyl, or combmabons 
thereof, 

aryl having 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, alkyl, hydroxy, allcoxy, nitro, methylenedioxy, 
etbvlenedioxv, ammo, alkylammo, dialkylammo, hydroxyallcyl, 
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hydroxyalkoxy, carboxy, cyano, .acyl, alkoxycarbonyl, alkylthio, 
alkylsulphmyl, alkylsulphonyl, phenoxy, and acyloxy, or combinations 
thereof, . 

heterocyclic group, which is saturated, partially saturated or folly 
-unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy 
or combinations thereof and/or substituted in the alkyl portion by halogen, 
oxo, cyano, or combinations thereof, 

arylalkyl -having 7 to 16 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, 
alkoxy, nitro, methylenedioxy, ethylenedioxy, amino, alkylamino, 
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, 
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, 
acylamido, and acyloxy, or combinations thereof, 

■ a heterocyclic-alkyl "group, which is saturated, partially saturated or folly 
unsaturated, having- 5 to 10 ring atoms in which at least 1 ring atom is au 
N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 
halogenated alkyl, nitro, oxo, amino, alkylamino, dialkylamino, carboxy 
or combinations thereof and/or substituted in the alkyl portion by halogen, 
oxo, cyano, or combinations thereof, . 



cycloalkylalkyl having 4 to 16 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl or combinations 
30 ' thereof, or 
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R 5 is H, 



15 • R 6 isH, 



alkoxyalkyl having 3 to. S carbon atoms; 



R* is alkyl having 1 to 6 carbon atoms, winch is unsubstituted or substituted 
one or more tunes by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -O'C- groups; 



alkvl havmg 1 to 6 carbon atoms, which is unsubstituted or substituted one 
or more times 'by halogen, oxo, or combinations thereof wherein 
optionally one or more -CH 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups; 



alkyl having 1 to 6 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, oxo, or combinations thereof wherein 
optionally one or more 1 C H 2 CH 2 - groups are replaced in each case by - 
CH=CH- or -OC- groups, 

cycloalkyl having 3 to 8 carbon atoms, which is - unsubstituted or 
substituted one or more times by halogen, oxo, alkyl, or combinations 
thereof, 

cycloalkvlalkvl havmg 4 to 16 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, oxo, alkyl or combinations, 
thereof, 

aryl havmg 6 to 14 carbon atoms, which is unsubstituted or substituted one 
or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, alkoxy, nitre, 
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methylenedioxy, ethylenedioxy, amino, alkylamino, dialkylamino, 
hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, alkoxycarbonyl, 
alkylthio, alkylsulphmyl, alkylsulphonyl, phenoxy, acylamido, and 
acyloxy, or combinations thereof, 

arvlalkyl having 7 to 16 carbon atoms, which is unsubstituted or 
substituted one or more times by halogen, CF 3 , OCF 3 , alkyl, hydroxy, 
alkoxy, mtro, methylenedioxy, ethylenedioxy, ammo, alkylamino, 
dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl, 
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, 
acylamido, and acyloxy, or combinations thereof, 

a heterocyclic group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 ring atoms in which at least 1 nng atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times by 
halogen, aryl, alkyl, alkoxy, alkoxycarbonyl, cyano, halogenated alkyl, 
nitro" oxo, amino, alkylamino, di allcyl amin?, or combinations thereof, or • 

a heterocychc-alkyl group, which is saturated, partially saturated or fully 
unsaturated, having 5 to 10 nng atoms in which at least 1 ring atom is an 
N, O or S atom, which is unsubstituted or substituted one or more times in 
the heterocyclic portion by halogen, aryl, alkyl, alkoxy, cyano, 
halogenated allcyl, mtro, oxo, amino, alkylamino, dialkylamino, carboxy 
or combinations thereof and/or substituted in the alkyl portion by halogen, 
oxo, cyano, or combinations thereof; 



R 7 is H, halogen, or alkyl having 1 to 6 carbon atoms wherein optionally one . 
or more -CH 2 CH 2 - groups are replaced in each case by -CH=CH- or ' 
-C=C- groups and wherein the alkyl is unsubstituted or substituted one or. 
30 more times by halogen; 
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R s is H, halogen, or alkyl having 1 to 6 carbon atoms wherein optionally one 
or more -CH 2 CH 2 - groups, are replaced in each case by -CH=CH- or 
-OC- groups and wherein the alkyl is unsubstituted or substituted one or 
more times by halogen; 

and pharmaceutically acceptable salts thereof. 

3. A compound according to claim 1 , wherein said compound is selected 
from Formula 1 % 

4. A compound according to claim 1 ., wherein said compound is selected 
from Formula II. 



5. '. A compound according to claim 1, wherein said compound is selected 
15 from Formula III.. 

6. A compound according to claim 1 , wherein said compound is selected 
from Formula IV. 



10 
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7. ' A compound according to claim 1 , wherein said compound is selected 



from Formula V. 



8 . A compound according to claim 1 , wherein said compound is selected 
from Formula VI. 

25- 
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^9 . A compound according to claim 1 , wherein sai d compound is selected 
from Formula VII. 

10. A compound according to claim 1 , wherein said compound is selected 
5 from Formula VIII. 

11. A compound according to claim 1 , wherein R 1 is CH 3 or CF 2 H. 

12. A compound according to claim 1 , wherein R 2 is alkyl, halogenated aUcyl, 
10 cycidalkyl which is substituted or unsubstituted, cycloalkylaikyl which is substituted or 

• unsubstituted, tetrahydrofuranyl, or arylalkyl which is substituted or unsubstituted. 

13. A compound according to claim 1, wherein R 2 is CH 5 , C 2 H 5 , isopropyl, 
CF 2 H, cyclobutyl, cyclopentyl, cyclopropylmethyl, or 3-tetrahydrofuranyl. 

15 . 

14. A compound according to claim 1, wherein R 3 is phenyl, bromophenyl, 
nitrophenyl, fluorophenyl, trifluoromethoxyphenyl, methoxyphenyl,' carboxyphenyl, 
dimethylphenyl, or methylpyridyl. 

15. A compound according to claim 1, wherein R 3 is 4-carboxyphenyl/2 ! 3- 
difluorophenyl, 4-methylphenyl, 4-ten-butylphenyl, 4-methoxyphenyl, 3,4- 

. difluorophenyl, or 4- fluorophenyl. 

25 . 16. • A compound according to claim 1, wherein R 3 is cyclohexyl or^ 

cyclopentyl. 

17. A compound according 'to claim 1, wherein R 3 is ethyl, CH(CH 3 ) 2j n- 
propyl, n-butyl, or t-butyl. 
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18. A compound according to claim 1, wherein R 3 is thiazolyl or 
benzothiazolyl. 

5 19. A compound according to claim 1, wherein R 3 is benzyl or phenethyl, 

which in each case is substituted or unsubstituted. 

20. A compound according to claim 1, wherein R 3 is benzyl, methylbenzyl, t- 
butylbenzyl, methoxybenzyl,. dimethoxybenzyl, carboxybenzyl, fluorobenzyl, 

10 difluorobenzyl, trifluoromethylbenzyl, trifluoromethoxybenzyl chlorobenzyl, 
nitrobenzyl, methoxycarbonylbenzyi, or phenethyl. 

21 . A compound according to claim 1 , wherein R* 1 is CH 3 . 

!5 22. A compound according to claim 1, wherein R 5 is CH 3 or CH 2 CH 3 . 

23. A compound according to claim 1 , wherein R 6 is cyclopentyl. 

24. A compound according to claim 1, wherein X is CH. . , . 

25. A compound according to claim 1 , wherein X is N. ■ . 



20 



* ■ 

26. A'compound according to claim 1, wherein L is a bond, CH 2j CH 2 CH 2 , 

. CH 2 CO, CH 2 C0 2: or CH 2 CONH. 

25 

27. ' A compound according to claim 1, wherein subscript n is 0 or 1 . 

2S: A compound according to claim 1, wherein R 7 is H, and R 8 is H, CH 3j 
. C 2 H 5 , CF 3 , hydroxymethyl, 2-(2-hydroxy)propyl) J carboxy, ethoxycarbonyl, CH 3 CO, or 
30 phenyl. 
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29. A compound according to claim 1, wherein said compound is of Formula I 
or TV and R 1 is CH 3 or CF 2 H. 

.0 ± compound according to claim 1, wherein said compound is of Formula I 
5 or IV, R 1 is CH 3 or CF 2 H, and R 2 is alkyl, cycloalkyl, cycle alkylalkyl, a heterocyclic 
group! or arylalkyl, which in each case is substituted or unsubstituted. 

31. A compound according to claim 1 , wherein said compound is of Formula I 
■ or IV, R 1 is CH 3 or CF 2 H, and R 2 is CF 2 H, cyclopropylrnethyl, cyclopentyl, 3- 
10 tetrahydrofuranyl, or benzyl. 



32. A compound according to claim 1, wherein said compound 
is of Formula I or IV, R l is CH 3 or CF 2 H, R 3 is, in each case 
independently, -aryl, heterocyclic, alkyl, or cycloalkyl, and L is a bond, 
15 CH 2 ,CH 2 CH 2 , or .CH 2 CO. . 

' * 3 A compound according to claim 1, wherein said compound is of Formula I 
' 0 r IV R 1 is CH 3 or CF 2 H, R 3 is phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 
3-methoxyphenyl, 4-methoxyphenyl, 4-tnfluoromethoxyphenyl, 4-bromophenyl, 4- 
90 methvlbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 3,5- 
' drmethoxybenzyl. 3-fluorobenzyl, 2,6-difluorobenzyl, 4-fluorobenzyl, 3,4- 
difiuorobenzyl, or 4-caxboxybenzyl, and L is a bond, CH 2 , CH 2 CH 2 , or CH 2 CONH. 

• 321 A compound according to claim 1 , wherein said compound is of Formula I 
05 or IV R l is CH 3 or CF 2 H, R 2 is H, 1S opropoxy, CF 2 H, cyclopropylrnethyl, cyclopentyl, 3- 
tetrahydroforanyl, 2,3-difluorobenzyl, or benzyl, R 3 is phenyl, benzyl, phenethyl, 
cyclohexyl, 2-methoxyphenyl, 3-methoxyphenyl, '4-methoxyphenyl, 4- 
tnfluoromethoxyphenyl, 4-bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2- 
methoxybenzyl, 3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fluorobenzyl, 2,6- 
30 difluorobenzyl, 4-fluorobenzyl, 3,4-difluorobenzyl, or 4-carboxybenzyl; and L is a bond, 
CH 2 , CH 2 CH 2 , or CH 2 CONH. 
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35. A compound according to claim 1 , wherein said compound is of Formula I 
or IV R 1 is CH 3 or CF 2 H, R 2 is CF 2 H, cyclopropylmethyl, cyclopentyl, 3- 
tetrahydrofuranyl, 2,3-difluorobenzyl, .or benzyl, R 3 is phenyl, benzyl, phenethyi, 
cyclohexyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4- 
trifluoromethoxyphenyl, 4-bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2- 
methoxybenzyl, 3-methoxybenzyl, 3,5-dimethoxybenzyl, 3-fhrorobenzyl, 2,6- 
difluorobenzyl, 4-fluorobenzyl, 3,4-difiuorobenzyl, or 4-carboxybenzyl, L is a bond, 
CH 2 , CH 2 CH 2 , or CH 2 CONH, and X is CH. 



36. . A compound according to claim 1, wherein said compound is of formula I 
or IV, R 1 is CH 3 or CF 2 H, and R 3 is H, isopropoxy, 2-(6-methyl-pyridyI), 2-cyanophenyl, 
2,3-difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4-aminophenyl, phenyl, pyridyl.. 

' cyclohexyl, cyclopentyl, ethyl, t-butyl, tetrahydroisoquinolyl, 7-azaindolyl, or 4- 
15 methylsulfonylphenyi: 

37. A compound according to claim 1, wherein said compound is of formula I 
or IV, R 1 is CH 3 or CF 2 H, R 2 is H, isopropoxy, CF 2 H, cyclopropylmethyl, cyclopentyl, 3- 
tetrahydrofuranyl, 2,3-difluorobenzyl, or benzyl, and R 3 is 2-(6-methyl-pyridyl),.2- 

20 cyanophenyL 2,3-difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4-aminophenyl, phenyl, 
pyridyl, cyclohexyl, cyclopentyl, ethyl, t-butyl, tetrahydroisoquinolyl, 7-azaindolyl, or 4- 
methylsulfonylphenyl. 

3S. A compound according to claim 1, wherein said compound is of formula I 
25 I or IV, R 1 is CH 3 or CF 2 H, R 2 is CF 2 H, cyclopropylmethyl, cyclopentyl, 3- . 

tetrahydromranyl, 2,3-difluorobenzyl, or benzyl, R 3 is H, isopropoxy, 2-(6-methyl- 
pyridyl), 2-cyanophenyl, 2,3-difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4- 
aminophenyl, phenyl, pyridyl, cyclohexyl, cyclopentyl, ethyl, t-butyl, 
tetrahydroisoquinolyl 7-azaindolyl, or 4-methylsulfonylphenyl, X is CH, and L is CH 2 , 
30- • CH 2 CH 2 , CH 2 CH 2 CH 2 , CH 2 CO, CH 2 C0 2 , S0 2 , CH 2 CONH, C0 2 or CH 2 S0 2 . 
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39. A compound according to claim 1 , wherein said compound is of Formula 
II or V, and R 1 is CH 3 or CF 2 H. 

40. • ' A compound according to claim 1, wherein said compound is of Formula 
5 II or V, R 1 is CH 3 or CF 2 H, and R 3 is aryl, heterocyclic, alkyi, or cycloaUcyl. 

41. A compound according to claim 1, wherein said compound is of Formula 
II or V, R' is CH 3 or CF 2 H, and R 3 is 2-(6-methyl-pyridyl) ) 2-cyanophenyL 2,3- . . 
difluorophenyl, 2-methylphenyl, 4-nitrophenyl, 4-aminophenyl, phenyl, pyridyl, 

1 0 cyclohexyl, cyclopentyl, ethyl t-butyl, tetrahydroisoqumolyl, 7-azaindolyl, or 4- 
methylsulfonylphenyl. 

42. A compound according to claim 1 , wherein said compound is of Formula 
II or V, RMs CH 3 or CF 2 H, and R 4 is CH 3 . 

15 

43. . A compound according to claim 1, wherein said compound is of Formula 
II or V, R 1 is CH 3 or CF 2 H, R 3 is phenyl,, benzyl, phenethyl, cyclohexyl, 2- 

• methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4- 
bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 3,> 
o 0 dimethoxybenzyl, 3-fluorobenzyl, 2,6-difluorobenzyl, 4-fluorobenzyl, 3,4- 

difluorobenzyl, or 4-carboxybenzyl, and L is a bond, CH 2 , CH 2 CH 2 , or CH 2 CONH. 

44. A compound according to claim 1, wherein said compound is of Formula 
• II or V, R 1 is CH 3 or CF 2 H, R 3 is phenyl, benzyl, phenethyl, cyclohexyl, 2- 

9 5 ' methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4- 

bromophenyl, 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 3,5- 
dimethoxybenzvl, 3-fluorobenzyl, 2,6-difluorobenzyl, 4-fluorobenzyl, 3,4- 
difluorobenzyl, or 4-carboxybenzyl, L is a bond, CH 2 , CH 2 CH 2j or CH.CONH, and R is 



CH,. 
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45. A compound according to claim 1, wherein said compound is of Formula 
. Ill or VI, and R 3 is aryl, heterocyclic, alkyl, or cycloalkyl. 

46. A compound according to claim 1, wherein said compound is of Formula 
5 HI or VI, and R 5 is alkyl having 1 to 3 carbon atoms. 

47. A compound according to claim 1 , wherein said compound is of Formula 
III or VI, and R 6 is cycloalkyl having 4 to 7 carbon atoms. 

10 .48. A compound according to claim 1, wherein said compound is of Formula 

III or VI, R 3 is aryl, heterocyclic, alkyl, or cycloalkyl, R 5 is CH 2 CH 3 and R G .is 
cyclopentyl. 

. 49. A compound, according to claim 1, wherein said compound is of Formula 
15 III or VI, and R 3 is aryl, heterocyclic, alkyl, or cycloalkyl, R 5 is CH 2 CH 3? R 6 is 

cyclopentyl, Y is CH, and L is CH 2 , "cH 2 CH 2 , CH 2 CH 2 CH 2 , CH 2 CO, CH 2 C0 2 , S0 2j or 
CH 2 CONH. 

50. A compound according to claim 1, wherein said compound is of Formula 
20 VII, R 1 is CH 3; R 2 is F. and R 3 is substituted or unsubstituted aryl or arylalkyh 

51. A compound according to claim 1, wherein said compound is of Formula 
Vn, R 1 is CH 3? X is CH, R 2 is F, R 3 is substituted or unsubstituted phenyl or benzyl, L is 
a bond, and R 7 and R s are each H. 

25 

52. A compound according to claim 1, wherein said compound is of Formula 
Vn, R l is CH 3 , R 2 is F, R 3 is phenyl, benzyl, phenethyl, cyclohexyl, 2-methoxyphenyl, 3- 
methoxyphenyl, 4-methoxyphenyl, 4-tnfluoromethoxyphenyl, 4-bromophenyl, 4- 

. ■ methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 3,5- 
30 dimethoxybenzyl, 3-fluorobenzyl, 2,6-difluorobenzyl, 4-fluorobenzyl ? 3 ,4- 
difluorobenzyi, or 4-carboxybenzyl, and L is a bond, CH 2 , CH 2 CH 2j or CH 2 CONH. 
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53. A compound according to claim 1, wherein said compound is of Formula 
VII. R l is CH 3 , X is CH, R 2 is F, R 3 is phenyl, benzyl, phenethyl, .cyclohexyl, 2- 
methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-tnfluoromethoxyphenyl, 4- 

5 bromophenvl. 4-methylbenzyl, 4-t-butylbenzyl, 2-methoxybenzyl, 3-methoxybenzyl, 3,5- 
dimethoxvbenzyL 3-fluorobenzyl, 2,6-difluorobenzyl, 4-fluorobenzyl, 3,4- 

. difluorobenzyl, or 4-carboxybenzyl, L is a bond, CH, CH 2 CH, or CH 3 CO, and R and 
R s are each H. 

! 0 54. A compound according to claim 1 , wherein R 7 and R 8 are each H. 

55. ' A compound according to claim 1, wherein said compound is selected 

from: 

3-(3-Cyclopentyloxy-4-methoxyphenyl)-lH-pyrazole; 

15 

3-(3-Cyclo P entyloxy-4-methoxyphenyl)-l-(2-methylbenzyl)-lH-pyrazole; 
3-(3-Cyclopentyloxy-4-methoxyphenvl)-l-(2,3-difluorobenzyl)-m-pyrazole; 
20 3-(3-Cyclo P entyloxy-4-methoxyphenyl)-l -(4-nitrobenzyl)-lH-pyrazole; 

« 

3-[4-Methoxy-3-(3R)-tet^^ 
H 2,3-Difiuorobeiizyl)-3-[4^^ 

25 

l<4-.Wiobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)-lH-pyrazole; 
3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
30 3-[4-Memoxy-3K3R)-tetrahydrofdranyl^ 
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.(4-Aininobe n zyl)-3-[4-methoxy-3-(3R)-tetrahydrofuraiiyloxyphenyl]-lH-pyra2ole; 



2 - {3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyra2ol-l-yl}-NK- 
m ethylphenyl)acetamide; 

5 

3- [3.;4-Bis(difluoromethoxy)phenyl]pyra2ole [which can also be called 3-[3,4- 
Bis(difhioromethoxy)phenyl]-lH-pyrazole; 



10 



15 



3-.[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

2.{3-[4-Muoromethoxy-3-(3R)-tetrahydio£ur^ 
difluorophenyl)acetamide; 

2-{3-[3,4-Bis(difluoromethoxtf 

2-{3-[4-Difluoromethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l-yl}-N-[2-(6- 
methylpyridyl)] acetamide; 

1 -N-(2-cyano P henyl) -2- {3-[4-difluoromethoxy-3-(3R)-tetrahydroftiTanyloxyphenyl]- 
20 pyrazol-l-yl} acetamide; 

344-DifluoromethoxyoK3R)4etrahydrofLiranyloxyphenyl]-lK4-nitrobenzyl)-lH- 
pyrazole; 

25 3-[4-Difhioromethoxy-3-(3R)-te^^ 
pyrazole; 

l.(2,3-Difluorobenzyl)0-[4-difluoromethoxy-3-(3R)-tetrahydrofuT^ 
pyrazole; 

30 

3 -(2 - Ac ety 1-7 -methoxyb enzo furan-4- yl> 1 H-p yrazole ; 
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pyrazole; 

H 23-Difluorobenzyl)-3-^^ 

l^yclohexylm^ 
3_ [ 4-Methoxy-3<3R)-tet^^ 
H 4-Methoxy-3<3R)-tetrahyd^^ 

X-Efhylsulfo^^ ' 
15 3-[4-Methoxy-3K3R)-tetrahydromranyloxyphenyl]-lKl-propyl)-lH-pyra^ 

1- Ben 2 ylsulfonyl-344-methoxy-3-(3RVt,txahydrofuranyloxyphenyl]-lH 
H 4-Methoxy-3<3R)-^^ 

20 

3-[(l-Cyclopentyl-3-ethyl'indazol)-6-yl]-lH-pyrazole; 

2- { 3-[4-Methoxy-3K3R)-tetrahydrofaran y loxyphenyl]-lH-pyr^ 
25 3-(3-Benzyloxy-4-methoxyphenyl)-lH-pyrazole; 

^Cyclohexyknethyl-5-^^ 

30 

• 3<3-Benzyloxy-4-methoxyphenyl)-l-(2,3-difluorobenzyl)-lH-pyrazole; 
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3_[4_Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-[N-(l > 2 ,3 > 4 ' 
tetrahydroisoquinolyl)carbonylmethyl]-lH-pyrazole; 

5 1 i-[N-(7-A2amdolyl)carbonylmethyl]-3-[4-methoxy-3-(3R)- 
tetrahydrofLiranyloxyphenyl]-lH-pyrazole; 

3-(2-Acetyl-7-methoxyben2oftiran-4-yl)-l-(2,3-difluorobeiizyl)-lH-pyrazol e ; 
10 3K2-Acetyl-7-methoxybenzofean-4-yl)-lH'4-methylsulfonylbenzyl)-lH-pyrazole; 

l-(2,3-DifluorobeiEyl)-3-[3^ 

3.[3.(2,3-Difluorobenzyloxy)-4-methoxyphenyl]-lH-pyrazole; 

15 

1- (2 ; 3-Difluorobenzyl)-3-(3-hydroxy-4-methoxyphenyl)-lH-pyrazole; 
3-(2-Acetyl-7-methoxybenzofuran-4-yl)-l-(2-methylbenzyl)-lH-pyrazole; 

20 3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(2-phenethyl)-lH-pyrazole; 

2- {3-[4-methoxy-3-(3R)-tetrahydrofu^ 
ethanone; 

25 i-Benzyl-3-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

l.Cyclopentyl-3-[4-methoxy-3<3R>tetrahydrofui-anyloxyphenyl]-lH-pyrazole; 

3- [(l-Cyclopentyl-3-ethylindazol)-6-yl]-l-(2,3-difluorobenzyl)-lH-pyrazole; 

30 

3-[(l -Cyclopentyi-3-ethylindazol>6-yl]- 1 -(4-carboxypb.enyl)- 1 H-pyrazole; . 
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3.[(l-Cyclopentyl-3-ethylindazol)-6-yl]-l-(4-methoxyphenyl)-lH-pyrazole; 
34(l-CycJopentyl-3-ethylindazol)-6-yl])-l-(2-methylbenzyl)-lH-pvTazole; 

5 

3-[( 1 -Cyclopentyl-3-ethylindazol)-6-yl])- 1 -(4-methylsulfonylbenzyl)- lH-pyrazole; 
3-[(l-Cyclopentyl-3-ethylmdazol)-6-yl])-l-(2-pyndylrnethyl)-lH-pyrazole; 

10 5-[(l-Cyclopentyl-3-ethylindazol)-^ 

3-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-[2K6-methy^ 

l-Cyclohexylmethyl-5-[4-met^ 

15. 

'l-Cyclohexylmethyl-3-[4-methoxy-3-(3S)-tetrahydro&ranyloxyphenyl]-lH-pyrazole; 

tert-Butyl [3-(3,4-Dimethoxy{)henyl)-pyrazol-l-yl]caiboxylate; 

20 3-[4-Methoxy-3K3R)-tetrahydrofuTanyloxyphenyl]-l-(methylsulfonylbenzyl)-lH- 
pyrazoie; 

IsopTopyl2 n f 5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l-yl}acetate; 

25 i-(2^Difluorobenzyl)-5-[4-methoxy-3-(3RH^ 
pyrazoie; 

5-(3-Cyclopentyloxy-4-methoxyphenyl)-3-methyl- 1 -phenyl- lH-pyrazole; 

30 1 -Benzyl-5-[4-methoxy-3-(3R)-tetrahyfcota^ ' 
pyrazoie; 
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5.[4_Methoxy-3-(3R)-tetraliydromranyloxyphenyl]-l-(4-trifluoromethoxybenzyl)-lH- 
pyrazole; 

5 5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l -phenyl- 3 -trifluoromethyl-lH- 
pyrazole; 

Ethyl [5-(4-methoxy-3-(3R)-tetrahydrofura^ 
l-yl]acetate; 

10 

[ 5-(4-Methoxy-3-(3 R)-tetrahydro furanyloxyphenyl)-3 -trifliioromethyl- 1 H-pyrazol- 1 - 
yl] acetic acid; 

Isopropyl[5-(4-methoxy-3-(3R)-tetrahydrof^ 
15 pyrazol-l-yl] acetate; 

l-(2,3-Difluorobenzyl)-5-(3 ; 4-dimethoxyphenyl)-lH-pyrazole; 

N-(3-Fluorophenyl)-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3- 
20 trifluoromethyl-pyrazol-l-yl}acetamide; 

■ N-(5-Methylthiazol-2-yl)-2- {5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3- . 

■ trifluoromethyl-pyrazol-l-yl}acetamide: 

-.25 5-[4-Methoxy-3-(3R)-tetrahydrofiiraByloxyphenyl]-l-(4-methylbenzyl)-lH-pyTazole; 

l<4-tert-Butylbenzyl)-5^4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- 1 -(4.tnfiuoromethylbenzyl)-lH- 
30 pyrazole; 
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l-(3,4-Difluorobenzyl)-5-[4- m ethoxy-3-(3R^ 

H2-Fluorob«izyl)-5-[4-m^ 

5 5-[4-Methoxy-3K3R)-tetrahydio 

5-[4-Methoxy-3K3RHetrahy^ 
pyrazole; 

10 l-Benzyl-5^4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-3-methyl-lH-pyTazole; 
5-[4-Methoxy-3K3Rj-tetrahy^ 

l.(3-Fliiorobenzyl)-5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-lH-pyra^ 



15 



20 



25 



l-(3,5-Dimethoxybenzyl)-544-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH- 
pyrazole; 

l-Cyclohexyl-5-[4 T methoxyO-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-lH-pyrazole; 

l-(3-Fl U orobenzyl)-5-[4-meto^^^ 
IH-pyrazole; 

5-[4-MethoxyOK3R)-tetrahydrofuranyloxyphenyl]-l-pheiiyl-lH-pyrazole; 
l-Cyclohexyl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 



Ethyl l-Benzyl-5-[4-methoxy-3-(3R)-tetrah^^ 
carboxylate; 

30 

l-Benzyl-5-[4-meihoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- IH-pyrazole; 
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l .(3-Methoxybenzyl)-5-[4-inethoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
l-(4-Fluoroben2yl)-5-[4-methoxy-3K3R)-tetrahydrofcanyloxyphenyl]-lH-pyrazole; 

H2-MetWybenzyl>5-[4-metW 
pyrazole; 



10 



Hi-Butyl>5-[4-methoxyO-(3R)-tetn^ 

l-(2-Fluorophenyl)o i -[4-methoxy-3K3R)-tetrahydrofuraByloxyphenyl]-3-m ■ 
pyrazole; 

l.(4-Chlorophenyl)-5-[4-methoxy-3-(3R)-t e trahydrofliranyloxyphenyl3-3-m 
15 pyrazole; 

[5-(4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl)-lH-pyrazol-l-yl]aceticacid; 

N-Cyclopropyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazQl-l- 
20 yl}acetamide; 

N-Isopropyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l- 
■yl}acetamide; 

25 3-Ethyl-5-[4-methoxy-3-(3R>te^ 
pyrazole; 

. i-Cyclohexyl-3-ethyl-544-methoxy-3-(3R)-tetrahydroraranyloxyphenyl]-lH-py^ 
30 i.Benzyl-3-ethyl-5-[4-methoxy-3-(3R)-tetrahydrotoanyloxyphenyl]^ 
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Ethyl 3 -ethyl-[5-(4-methoxy-3-(3R)-tetrahydjo furanyloxyphenyl)- 1 H-pyrazol- 1 - 
yl] acetate; • 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]- l-(4-methoxyphenyl)-lH- P yrazole; 

5 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-(2-phenylethyl)-lH-pyrazole; 

l-Ben2yl-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole-3-carboxylic 
acid; 

10 

1 -(2>Dimethylphenyl)-3-ethyl-5-[4^ 
pyrazole; 



15 



i-(4-Fluorpphenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

l-(3,4-Dimethylplienyl)-3-ethyl-5-[4-methox 
■ pyrazole; ' , 

3-Ethyl-5-[4-methoxy-3-(3R)-tetrahydroftiranyloxyphenyl]-l-(2-methylphenyl)-lH- 
20 pyrazole; 

1- (2-Benzotluazolyl)-5-[4-niethoxy^ 
pyrazole; 

25 i.(3 j 4-Dimethylphenyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-^^ 
lH-pyrazole; 

2- {5-[4-Metlioxy-3-(3R)-tetrahydrofurariyloxyphenyl]-pyrazol- 1 -yl} -N- 
phenyl ac etamide; 

30 • 
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N,N-Diethyl-2-{5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-pyrazol-l- 
■ yl}acetamide; 

l-(23-Dimethylphenyl)-5-[4-methoxy-3-(3R)-tetra4iydrofuranyloxyphenyl]-3-meth 
5 1 H-pyrazole; 

l-{l-Beiizyl-5-[4-methoxy-3<3R>tetrahydrofuraiiyloxyphenyl]-lH-pyrazol-3- 
yl}ethanone; 

10 2-{l-Benzyl-5-[4-methoxy-3-(3R)-tetrahydroforanyloxyphenyl]-lH-p}/razol-3- 
yl}ethanone; 

{ 1 -Benzyl-5 - [4-methoxy-3 -(3R)-tetrahydrofuranyloxyphenyl] - 1 H-pyrazol-3- 
yl}methanone; • 

15 • 

l-(4-Bromophenyl)-5-[4-methoxyo^3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

5-[4-MethoxyO-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-l-(3-nitrophenyl)-lH- 
pyrazole; 

20 

5-[4-Methoxy-3K3R)-tetrahydrofLiranyloxyphenyl]-3-methyl-l-(2-methylphenyl)-lH- 
. pyrazole; • 

l-(3,4-Difluorobenzyl)-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; 

25 

5-(3-Fluoro-4-methoxyphenyl)l-(4-methoxycarbonylbenzyl)-lH-pyrazole; 
' i-(2,6-Difluorobenzyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-^ 

30 5 - [4-Methoxy-3 -(3 R)-tetrahydrofuranyloxyphenyl] - 1 -(4-trifluoromethoxyphenyl)- 1H- 
pyrazole; 
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5^4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lK2-p>'ridyl)-IH-pyTa2ole; 
l.(2-Ben2othi^olyl)-544-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 

5 

1 .(4.Fluorobenzyl)-5-(3-fluoro-4-methoxyphenyl)- lH-pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-l-(2-phenylethyl)-lH- 
pyrazole; 

10 . . . 

. 5-[4.Methoxy-3-(3R)-tetrahydrofLiranyloxyphenyl]-3-methyl- 1 -(4- 

trifluoromethoxyphenyi)-iH-pyrazole; 

544-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-lK2-quincxalinyl)-lH- 
1 5 pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-[4-(4-moipholinyl)phenyl]-lH- 
pyrazole; 

20 5-(3-Fluoro-4-methoxyphenyl)-l-( 4 -methoxyphenyl)-lH-pyrazole; 
l-Benzyl-5-(3-fluoro-4-methoxyphenyl)-lH-pyrazole; 
l-(2-MethoxypHenyl)-5-[4-methoxy-3-(3R)-tetrahydrofutm 

25 " 

l.[2-(6-Fluorop>Tidyl)]-5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazole; 
l-(4-Carboxybenzyl)-5-[4-methoxy-3K3R)-tetrahydrofiaranyloxyphenyl].lH-pyrazole; 
30 Ethyl 2- {5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]pyrazol- 1 -yl} acetate; 
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l-(2-Hydroxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofiiTanyloxyphenyl]-lH-p:/Tazole; 

l-(2-Methoxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH-pyrazol^ 

5 1 -(2-Cyclopropylmethoxyethyl)-5-[4-methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-lH- 
pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-l-( 4 -methoxyphenyl)-3-methyl-lH- 
pyrazole; 

10 

5.[4-Methoxy-3-(3R)-tetrahydrofaraiiyloxyphenyl]-lK2-methoxycarbonyl-3-ihienyl)-3- 
methyl-lH-pyrazole; 

l-[2<6-FluoropyTidyl)]-5-[4-methoxy-3-(3R)-tetrahydroairanyloxyphenyl]-3-methyl-lH- 
15 pyrazole; 

5-[4-Methoxy-3-(3R)-tetrahydrofuranyloxyphenyl]-3-methyl-l-(2-pyridyl)-lH-pyrazole; 

l42-(6-Chloropyridyl)]-5-[4-methoxy-3K3R)-tetrahydrofuranyloxyphenyl]-3-methyl- 
20 lH-pyrazole; ■ 

. i-(4-Carboxyphenyl)-5-[4-methoxy-3-(3R)-tetrahydrofi.iranyloxyphenyl]-lH-pyrazole; 
l-(4-Carboxybenzyl)-5-(3-fluoro-4-met]aoxypbenyl)-lH-pyrazole; 

25 .' 

5-(3,4-Dimethoxyphenyl)-l-(4-fluorobenzyl)-lH-pyrazole; 
5-(3,4-Dimethoxyphenyl)-l-(4-metlioxyphenyl)-lH-pyrazole; 



173 



WO 2004/094411 



PCT/US2004/011899 



and physiologically acceptable salts thereof, wherein in each case the compound can be 
in the form of a mixture of enantiomers such as the racemate, or a mixture of 
diastereomers, or can be in the form of a single enantiomer or a single diastereomer. 

5 56. A compound according to claim 1 , wherein said compound is selected 

from: 

3-(3-Cyclopentyloxy-4-methoxyphenyl)pyrazole 

3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(2-methylbenzyl)pyrazole 

3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(2,3-difJuorobenzyl)pyrazole 

10 3-(3-Cyclopentyloxy-4-methoxyphenyl)-l-(4-nitrobenzyl)pyrazole 

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(2-methylbenzyl)pyrazole 
l-(2,3-Difluorobenzyl)-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole 
1 -(4- Aminobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)pyrazole 
3-(4-Methdxy-3 -(3R)-tetrahydrofuryloxyphenyl)pyrazole 

1 5 3-(4-Methoxy-3 -(3R)-tetrahydrofuryloxyphenyl)- 1 -(4-nitrobenzyl)pyrazole 
1^4-Animobenzyl)-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole 

3-(4-Difluoromethoxy-3 -(3R)-tetrahydrofuryloxyphenyl)- 1 -(N-(2- 

methylphenyl)aminocarbonylmethyl)pyrazole 
3-[3,4-Bis(difluoromethoxy)phenyl]pyrazole 
20 3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole 
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(N-(2,3- 
difluorophenyl)aminocarbonylmethyl)pyrazole 

3-[3,4-Bis(difluoromethoxy)phenyl]-l-(N-(2,3- 

difluorophenyl)aminocarbonylmethyl)pyrazole 
25 3-(4-Difluoromethoxy-3-(3R)-tetrahydromryloxyphenyl)-l-(N-(2-(6- 
methylp>Tidyl))aniinocarbonylmethyi)pyrazole 
1 -(N-(2 -cyanophenyl)aminocarbonylmethyl)-3 -(4-difluoromethoxy-3 -(3R)- 
tetrahydrofuryioxyphenyl)pyrazole 
' 3-(4-Difluoromethoxy-3 -(3R)-tetrahydrofuryloxyphenyl)- 1 -(4-nitrobenzyl)pyrazole 
30 3-(4-Difluoromemoxy-3-(3R)-tetrahydrofuryto^ 

l-(2,3-Difluorobenzyl)-3-(4-difluoromemoxy-3K3R)-tetrahydrofuryloxyphenyl)^ 
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3-(2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole 

l_(4-Amiiiobenzyl)-3<4-difluoromethoxy-3-(3R)-tetrahydrofiiry]oxyphenyl)pyrazole J 
l-(23-Difiuoroberi2yl)-3-(4-methoxy-3-(3S)-tetrdiydTofuryloxyphenyl)pyra2ole } 
- i-Cyclohexylmethyl-3K4-methoxy-3-(3R)-tetrahydroforyloxyphenyl)pyrazole, 

5 3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)- 1 -(3-phenpropyl)pyrazole, 
3-(4-Methoxy-3^3R)-tetrahydrofliryloxyphenyl-)-l-(4-pyridylmethyl)pyrazole ; 
l-Ethylsulfonyl-3-(4-niethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole 5 
3.(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(l-propyl)pyrazole ! 
l-Benzylsulfpnyl-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole, 
I o 3-(4-Methoxy-3-(3R)-tetrahydrofiiryloxyphenyl)- 1 -(2-pyridylmethyl)pyrazole, 
3-[(l-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole, 

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole-l-ylacetic acid, 
3-(3-Benzyloxy-4-methoxyphenyl)pyrazole, 

3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole-l-ylaceticacid, 
15 i-Cyclohexylmethyl-5^4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole, 
3-(3-Benzyloxy-4-methoxyphenyl)-l-(2:3-difluorobenzyl)pyrazole, 

3 -(4-Methoxy-3 -(3 R)-tetrahydrofuryloxyphenyl)- 1 - [N-( 1 ,2,3,4- 

tetrahydrois.oquinolyl)carbonylmethyl]pyrazole, 
1 .[N-(7-x\zaindolyl)carboiiylmethyl]-3-(4-metlioxy-3 -(3R)- 

20 tetrahydrofuryloxyphenyOpyrazole, 

3-(2-Acetyl-7-methoxybenzofuran-4-yl)-l-(2,3-difluorobenzyl)pyrazole, 
3-(2-Acetyl-7-methoxybenzofuran-4-yl.)-l-(4-methylsulfonylbenzyl)pyrazole J 
l-(2,3-Difluorobenzyl)-3-[3-(2,3-difluorobenzyloxy)-4-methoxyphenyl]pyrazole, 
.3-[3-(2,3-Difluorobenzyloxy)-4-methoxyphenyl]pyrazole, 

25 i-(2,3-Difluorobenzyl)-3-(3-hydroxy-4-methoxyphenyl)pyrazole, 

3-(2-Acetyl-7-methoxybenzofiiran-4-yl)-l-(2-methylbenzyl)pyrazole, 
3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(2-phenethyl)pyrazole ) 
l-(Acetophenone-2-yl)-3-(4-methoxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole, 
1 -Benzyl-3-(4-methoxy-3-(3R)-tetraliydrofuryloxyphenyl)p yrazole, 

30 l-Cyclopentyl-3-(4-metlioxy-3-(3R)-tetrahydrofuryloxyphenyl)pyrazole ) 
3-[(l^Cyclopentyl-3-ethylindazole)-6-yl]-l-(2,3-difluorophenyl)pyrazole, 
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3-[(l-Cyclopentyl-3-ethyiin^^ 
3-[(l-Cyclopentyl-3-ethyUnd^ 
3-[(l-Cyclopratyl-3-ethylm^ 

3-(4-Methoxy-3-(3R)-tetrahydrofuryloxyphenyl)r 1 -pyrazole, 
5 l-Cyclohexylmethyl-5-(4-methoxyO«(3S)4etrahydrofaryloxyphen 
l-Cyclohexylmethylo-(4-methoxy-3-(3S)-tetrahydrofuryloxypheny 
3K3,4-Dimethoxyphenyl)-l-(tert-biityloxycarbonyl)pyrazole 5 
3-(4-Methoxy-3-(3R)-tetrahydrof^ 
l-Isopropyloxycarbonylmethyl-5-(4-me^^ 
10 l-(2,3-Difluorobenzyl)-5-(4-methox^^^ 

. and physiologically "acceptable salts thereof, wherein in each case the compound can be 
in the form of a mixture of enantiomers such as the racemate or a mixture of 
diastereomers, or can be in the form of a single enantiomer or a single diastereomer. 

15 

57. A compound according to claim 1 3 wherein said compound is selected 

from: • 

3-(3-Cyclopentyloxy-4-methoxyphenyl)-lK2 J 3-difluorobenzyl)pyrazole 

l-(2,3-Difluorobenzyl)-3-(4-^^ 
20 l-(4-,\minobenzyl)-3-(3-cyclopentyloxy-4-methoxyphenyl)pyrazole 
3^4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)-l-(N-(2 3 3- 

difluorophenyl)aminocarbonylmethyl)pyrazole 
3-(4-Difluoromethoxy-3^3R)-tetrah 

methylpyridyl))aminocarbonylmethyl)pyrazole 
- 25 1 -(N-(2-cyanophenyl)aminocarbonyimethyl)-3-(4-difluoromethoxy-3-(3R)- 
tetrahydrofurylox.yphenyl)pyrazole 
3-(4-Difluoromethoxy-3-(3R)-tetrahydrofuryloxyphenyl)- 1 -(4-nitrobenzyl)pyrazole 
l-(2J-Di:0uorobenzyl)-3-(4Hii^^ 
3-{2-Acetyl-7-methoxybenzofuran-4-yl)pyrazole, 
30 3-[(l-Cyclopentyl-3-ethylindazole)-6-yl]pyrazole 5 . ■ 

l-Cyclohexylmethyl-5-(4-me&oxy-3-(3R)-tetrahydroft^ 
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3-(2-Aceyl-7-methoxyben2ofuran-4-yl)- 1 -(4miethylsulfonylbenzyl)pyrazole, 
3-[(l-Cyclopentyl-3-ethylindazole)-6-yl]-l-(2 ; 3-difluorophenyl)pyrazole ! 
3-[(l-Cyclopentyl-3-ethylindazole)-6-yl])-l-(4-methylsulfoiiylbenzyl)pyrazole, 
3-[(l-Cyclopentyl-3-ethylindazole)-6-yl])-l-(2-pyridylmethyr)pyrazole, 
5 i-lsopropyloxycarbonylmethyl-5-(4-methoxy-3-(3R)-tetrahydrofuranylphenyl)pyrazole, 
l-(2 J 3-Difluorobenzyl)-5-(4-metlioxy-3-(3R)-tetrahydrofuranylphenyl)pyrazole ) 
and physiologically acceptable salts thereof, wherein in each case the compound can be 
in the form of a mixture of enantiomers such as the racemate, or a mixture of 
diastereomers, or can be in the form of a single enantiOmer or a single diastereomer. 

0 

58. A pharmaceutical composition comprising a compound according to 
anyone of claims 1 to 54 and a pharmaceutically acceptable carrier. 

59. A composition of claim 58, wherein the compound is provided in a unit 
dosage of 0.1 - 50 mg. 

.5 60. A method for effecting PDE4 enzyme inhibition, enhancing cognition 

and/or treating psychosis in a patient comprising administering to said patient an effective 
amount of a compound according to anyone of claims 1 to 54. 

61. A method according to claim 60, wherein said .compound is administered 
in an amount of 0.01-100 mg/kg ofbody weight/day. 

?0 62. A method according to claim 60, wherein said patient is a human. 

63. A method of claim 60, wherein the patient is suffering from cognition 
impairment or decline. 
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64. A method according to claim 60, wherein said patient is suffering from 
memory impaimient. 

65. A method according to claim 64, wherein said patient is suffering from 
memory impairment due to Alzheimer's disease, schizophrenia, Parkinson's disease, 

' 5 Huntington's disease, Pick's disease, Creutzfeld- Jakob disease, HIV, cardiovascular 
. disease, head trauma or age-related cognitive decline. 

66. . A method according to claim 64, wherein said patient is suffering from 
memory impairment due to dementia. 

67. A method according to claim 60, wherein said patient is suffering from a 
1 0 psychosis. . 

63.- The method of claim 67, wherein the psychosis is schizophrenia, bipolar 
or manic depression, major depression, drug addiction or morphine dependence. 

69. A method for treating a patient having a disease involving decreased 
' cAMP levels comprising administering to said patient an effective amount of a compound 
15 according to anyone of claims 1 to 54. 

.. . -. 70. A method of claim 60, wherein the patient is treated to effect PDE4 
enzyme inhibition. 

71 . A method of treating a patient suffering from an allergic or inflammatory 
disease comprising -administering to said patient an effective amount of a compound 

20 according to anyone of claims 1 to :>4. 

72. . A method of claim 71 , wherein the patient is suffering from chrome 
obstructive pulmonary disease. 
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73 . A method of claim 7 1 , wherein the patient is suffering from asthma. 

74. A method of treating a patient suffering from neurodegeneration resulting 
from a disease or injury composing administering to said patient an effective amount of a 
compound according to anyone of claims 1 to 54. 

15. The method of claim 74, wherein the disease or injury is stroke, spinal 
cord injury, Alzheimer's disease, multiple sclerosis, amylolaterosclerosis (ALS), or 
multiple systems atrophy (MSA). 

75. A method according to claim 63, wherein said patient is suffering from 
memory impairment Alzheimer' s disease, schizophrenia, Parkinson's disease, 

10 Huntington's disease, Pick's disease, Creutzfeld- Jakob disease, depression, aging, head 
trauma^stroke, CNS hypoxia, cerebral senility, multiinfarct dementia, an acute neuronal 
disease, HIV or a' cardiovascular disease. 
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